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Summary
The r a t  p r e g n a n t  myometrium when chopped and 
i n c u b a t e d  i n  K reb s  s o l u t i o n  (25^ w/v)  r e l e a s e d  an  a n t i ­
a g g r e g a t o r y  m a t e r i a l  c l o s e l y  r e s e m b l i n g  p r o s t a c y c l i n  
(P G I^) .  The a c t i v i t y  was s t a b l e  a t  pH 12 and was c o n c l u ­
s i v e l y  i d e n t i f i e d  a s  PGIg from d e t e c t i o n  o f  t h e  h y d r o l y s i s  
p r o d u c t  6-oxo-PGF^^ by g a s  c h ro m a to g ra p h y -m a ss  s p e c t r o m e t r y .  
Optimum i n c u b a t i o n  c o n d i t i o n s  were  found  to  be  15 m in u te  
i n c u b a t i o n  a t  20°C a t  pH 8 .  PGIg p r o d u c t i o n  c o u ld  be 
s t i m u l a t e d  i n  a  d o s e - d e p e n d e n t  manner  by a d d i t i o n  o f  
a r a c h i d o n i c  a c i d  o r  p h o s p h o l i p a s e  . O u tp u t  o f  PGIg was 
i n h i b i t e d  by p r e t r e a t m e n t  w i th  m e p a c r in e ,  i n d o m e t h a c in ,  
e i c o s a t e t r a y n o i c  a c i d ,  15 - h y d r o p e r o x y a r a c h i d o n i c  a c i d ,  
t r a n y l c y p r o m i n e  and so y b e an  l i p o x i d a s e  enzyme.
S t u d i e s  on PGIg s y n t h e s i s  by d i f f e r e n t  u t e r i n e  
f r a c t i o n s  d u r i n g  p r e g n a n c y  showed t h a t  m y o m é t r i a l  PGIg 
o u t p u t  was low up t o  day 12 o f  p r e g n a n c y ,  b u t  t h e n  i n c r e a s e d  
p r o g r e s s i v e l y  t o  r e a c h  a maximum on day 22 (day  o f  d e l i v e r y ) .  
48 h o u r s  p o s t - p a r t u m  s y n t h e s i s  had  m ark e d ly  d e c r e a s e d .  
D e c id u a l  PGIg o u t p u t  was much l o w e r  b e in g  f i r s t  d e t e c t a b l e  
on day l 4  and r e a c h i n g  a  maximum on day 22 .  PGIg g e n e r a t i o n  
by t h e  i m p l a n t a t i o n  s i t e s  was v e r y  low.  Maximum p r o d u c t i o n  
o c c u r r e d  on day 5 b u t  h ad  d e c r e a s e d  s h a r p l y  on day 6 and 
rem a in ed  v e r y  low even  a t  p a r t u r i t i o n .
A l i p o x y g e n a s e  enzyme c o n t a i n e d  i n  b lo o d  p l a t e l e t s  
t r a p p e d  w i t h i n  t h e  d e c i d u a l  v a s c u l a t u r e  p r o d u c e d  a 
h y d r o p e r o x y  a c i d  which i n h i b i t e d  d e c i d u a l  s y n t h e s i s .
I f  d e c i d u a  was i n c u b a t e d  w i t h  m y o m é t r i a l  t i s s u e ,  t h e  
m y o m é t r i a l  PGIg s y n t h e s i s  was a l s o  r e d u c e d .  U t e r i n e  
p e r f u s i o n  o r  p r e t r e a t m e n t  t h e  d e c i d u a  w i t h  e i c o s a t e t r a y n o i c  
a c i d  a b o l i s h e d  t h e  d e c i d u a l  i n h i b i t i o n  o f  m y o m é t r i a l  PGIg 
p r o d u c t i o n .
The o x y t o c i c  a c t i v i t y  o f  PGIg was compared w i th  
o t h e r  PGs u s i n g  s t r i p s  o f  r a t  p r e g n a n t  u t e r u s  t r e a t e d  w i th  
i n d o m e t h a c in  t o  s u p p r e s s  s p o n ta n e o u s  c o n t r a c t i l i t y .  PGIg 
e l i c i t e d  u t e r i n e  c o n t r a c t i o n s  and was 8 0 - t i m e s  more p o t e n t  
t h a n  6-oxo-PGF^x b u t  l e s s  a c t i v e  t h a n  PGEg o r  PGF^^. 
T h r e s h o ld  c o n c e n t r a t i o n s  o f  PGIg s i g n i f i c a n t l y  p o t e n t i a t e d  
t h r e s h o l d  d o s e s  o f  o x y t o c i n  b u t  n o t  t h o s e  o f  PGF^^o
S e v e r a l  u t e r i n e  s t i m u l a n t  d ru g s  ( o x y t o c i n ,  
b r a d y k i n i n ,  a n g i o t e n s i n ,  e r g o m e t r i n e ,  c a r b a c h o l  and  5-  
h y d r o x y t r y p t a m i n e ) s i g n i f i c a n t l y  s t i m u l a t e d  m y o m é t r i a l  
PGI^ r e l e a s e .  M epac r ine  i n h i b i t e d  t h e  a c t i o n s  o f  t h e s e  
o x y t o c i c  d r u g s .  PGFg^ d i d  n o t  i n c r e a s e  m y o m é t r i a l  PGIg 
r e l e a s e .
The u t e r i n e  r e l a x a n t  d r u g s  r e l a x i n  and h i s t a m i n e  
i n h i b i t e d  m y o m é t r i a l  PGIg o u t p u t .  R e l a x in  i n h i b i t i o n  was 
r e v e r s e d  by a r a c h i d o n i c  a c i d .  F u r t h e r m o r e ,  r e l a x i n  
i n h i b i t e d  o x y t o c i n - i n d u c e d  r e l e a s e  o f  PGIg, s u g g e s t i n g  
i n h i b i t i o n  o f  p h o s p h o l i p a s e  .
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CHAPTER ONE
INTRODUCTION
1 .1  H i s t o r y  and C h e m is t ry
P r o s t a g l a n d i n  (PC) i s  t h e  name g i v e n  by von  E u l e r  
( 1 9 3 8 ) t o  a  g ro u p  o f  vcksooLctWc t^ep.Y'esscy*fatty a c i d s  
o r i g i n a l l y  d i s c o v e r e d  i n  s e m in a l  f l u i d  o f  man and a n im a l s  
and now known t o  be  formed i n  a v a r i e t y  o f  t i s s u e s .  PGs 
a r e  b i o s y n t h e s i z e d  from e s s e n t i a l  f a t t y  a c i d s  w i t h  v a r y i n g  
d e g r e e s  o f  u n s a t u r a t i o n  and a r e  g ro u p e d  i n t o  mono, b i s  o r  
t r i s  u n s a t u r a t e d  s e r i e s  a c c o r d i n g  t o  t h e  number o f  
s p e c i f i c a l l y  l o c a t e d  d o u b le  bonds i n  t h e  s i d e  c h a i n s .
Thus, t h e  PGs fo rm ed  from 8 , 1 1 , 1 4 - e i c o s a t r i e n o i c  a c i d  
( d i h o m o - Y - l i n o l e n i c  a c i d )  h av e  a  d o u b le  bond i n  t h e  t r a n s  
^1 3 -1 4  p o s i t i o n  and a r e  d e n o te d  by t h e  s u f f i x  *1' ( D a n i e l s ,  
Hinman, Jo h n s o n ,  K u p i e c k i ,  N e lson  & P i k e ,  19&5); t h o s e  
d e r i v e d  f rom 5»8 , 1 1 , l 4 - e i c o s a t e t r a e n o i c  a c i d  ( a r a c h i d o n i c  
a c i d )  h a v e  2 d o u b le  bonds i n  t h e  c i s  and i n  t h e  t r a n s
^13-14  p o s i t i o n s  and a r e  d e n o te d  by t h e  s u f f i x  ' 2 '  (B e rg ­
s t ro m ,  D a n i e l s o n  & Sam u e lsso n ,  1964; Ânggard & Sam uelsson ,  
1 9 6 5 ) ;  t h o s e  d e r i v e d  from 5 i 8 , 1 1 , 1 4 , l ? - e i c o s a p e n t a e n o i c  
a c i d  h a v e  3 d o u b le  bonds  i n  t h e  c i s  t i n  t h e  t r a n s
^ a n d  i n  t h e  c i s  ^  p o s i t i o n s ,  and a r e  d e n o te d
by t h e  s u f f i x  ' 3 '  (van  Dorp, B e e r t h u i s  & Vonkeman, 196 4 ) .  
M oreover ,  t h e  n a t u r a l  PGs a r e  d i v i d e d  i n t o  7 f a m i l i e s  which 
d i f f e r  by t h e  n a t u r e  and  g e om e try  o f  s u b s t i t u e n t  g ro u p s  i n  
t h e  c y c l o p e n t a n e  r i n g .  The A, B and C t y p e s  a r e a  , ^ -  
u n s a t u r a t e d  k e t o n e s ;  t h e  D and E t y p e s  a r e  B -h y d ro x y -  
k e t o n e s ;  t h e  F t y p e  i s  a  1 , 3 - d i o l ;  and t h e  I  t y p e
which  i s  a  b i c y c l i c  sy s te m  w i t h  a c y c l o p e n t a n e  and a 
f u r a n  r i n g .  I n  t h e  F s e r i e s  o f  PGs an a d d i t i o n a l  s u b s c r i p t  
r e f e r s  to  w h e t h e r  t h e  C-9 h y d r o x y l  g ro u p  i s  above  (a )  o r  
be low  (fi) t h e  p l a n e  o f  t h e  c y c l o p e n t a n e  r i n g  i . e . ,  d e n o te s  
i s o m e r i c  fo rm .
The u n s a t u r a t e d  f a t t y  a c i d s  a r e  n o r m a l l y  e s t e r i f i e d  
i n  membrane p h o s p h o l i p i d  com plexes  (Lands & Sam uelsson ,
1 9 6 8 ) o r  fo un d  a s  c h o l e s t r o l  e s t e r s  (S am u e lsso n ,  1 9 7 2 ).  To 
a c t  a s  a s u b s t r a t e  f o r  t h e  PG c o n v e r t i n g  enzymes t h e y  have  
to  be  l i b e r a t e d  by t h e  p r i o r  h y d r o l y t i c  a c t i o n  o f  p h o s -  
p h o l i p a s e s  t o  r e l e a s e  t h e  u n s a t u r a t e d  f a t t y  a c i d  (Vonkeman 
& van  Dorp, 1 9 6 8 ; S am u e ls so n ,  1972) .  The enzyme i n v o lv e d  
i n  t h e  r e l e a s e  o f  a r a c h i d o n i c  a c i d  from p h o s p h o l i p i d s  i s  
known a s  p h o s p h o l i p a s e  (PLA^) b e c a u s e  i t  r e l e a s e s  t h e  
f a t t y  a c i d  f rom t h e  2 ' - p o s i t i o n  o f  p h o s p h o l i p i d s  (F lower  
and B l a c k w e l l ,  1 9 7 6 ) .  T h is  enzyme i s  l o c a t e d  i n  p lasm a 
membranes and m ic ro som es  ( V i c t o r i a ,  Golde, H o s t e t l e r ,  
S c h e r p h o f & v a n  D eenen ,1971 ;  Newkirk & W aite ,  1 9 7 3 ),  
l y s o s o m a l  membranes (Rahman and W ie l ,  1970), and m i t o ­
c h o n d r i a  ( W e g l i c k l ,  W a i te ,  S i s s o n  & Shohet ,  I 9 7 1 ) ,  i t  i s  
a  c a l c i u m - d e p e n d e n t  enzyme w i t h  a  pH opticmni 7 - 8 . 5  (Kunze, 
Nahas & Wurl,  1974; Newkirk  & W ai te ,  19?3) .  The 
e x a c t  mechanisms t h a t  l e a d  t o  t h e  a c t i v a t i o n  o f  PLA^ a r e
n o t  y e t  known b u t  p r o b a b l y  i n c l u d e  an  i n c r e a s e  i n  th e
2+c o n c e n t r a t i o n  o f  f r e e  Ca i o n s  i n  t h e  v i c i n i t y  o f  t h e  
enzyme (Rahman & W ie l ,  1970; Newkirk & Waite, 1973) ,
p r o b a b l y  th r o u g h  p h y s i c a l  o r  c h e m ic a l  i n s u l t  t o  t h e  c e l l
( M a r k e lo n i s  & G arbus ,  1975)* The a c t i v a t i o n  c o u ld  a l s o  be
a c h i e v e d  by c l e a v a g e  o f  a  p e p t i d e  f r a g m e n t  t h a t  n o r m a l l y
p r o t e c t s  t h e  a c t i v e  s i t e  o f  t h e  enzyme (DeHaas, Pos tem a,
N ieu w en h u izen  & van  Deenen, I 9 6 8 ) p e r h a p s  v i a  an  endogenous
p r o t e a s e  ( F e i n s t e i n ,  B ecker  & F r a s e r ,  1 9 7 7 ) .  I n  a l l  c a s e s
2+t h e  m o b i l i z a t i o n  o f  f r e e  Ca seems t o  u n d e r l i e  t h e  
a c t i v a t i o n  p r o c e s s .
The r e l e a s e d  a r a c h i d o n i c  a c i d  i s  known t o  be  m e tabo ­
l i z e d  t h r o u g h  a t  l e a s t  2 p a th w ay s :  a  PG s y n t h e t a s e  p a thw ay
and a  l i p o x y g e n a s e  pa thw ay.
1 . 2  PG S y n t h e t a s e  Pathway
( i )  F o rm a t io n  o f  p r o s t a g l a n d i n s
The f a t e  o f  a r a c h i d o n i c  a c i d  t h r o u g h  t h i s  pa th w ay  i s  
d e p i c t e d  i n  F i g u r e  1. The PG s y n t h e t a s e  complex i s  a 
sy s te m  o f  m ic ro so m a l  enzymes (Lands,  Lee & Sm ith ,  1971; 
T a k e g u ch i ,  Kohno & S i h ,  1971) .  The p r o s t a g l a n d i n  endo-  
p e r o x i d e  s y n t h e t a s e  i s  composed o f  2 a c t i v i t i e s :  a
c y c l o - o x y g e n a s e  and a p e r o x i d a s e  a c t i v i t y .  I n  t h e  p r e s e n c e  
o f  m o l e c u l a r  oxygen,  t h e  c y c l o - o x y g e n a s e  a c t i v i t y  c o n v e r t s  
a r a c h i d o n i c  a c i d  t o  a  15-h y d ro  p e r o x i d e  e n d o p e r o x id e  known 
a s  PGGg w hich  i s  t h e n  c o n v e r t e d  by t h e  p e r o x i d a s e  a c t i v i t y  
t o  a  15- h y d r o x y  e n d o p e ro x id e  known a s  PGH^ (Miyamoto,
Ogino,  Yamamoto & H a y a i s h i ,  1976; van  Dorp,  B uytenhek ,  
H a z e l h o f  & N u g te re n ,  1978) .
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6 - 0 X 0 -  PGF, MDA
F i g u r e  1. M e ta b o l i s m  o f  a r a c h i d o n i c  a c i d  (AA) v i a  
p r o s t a g l a n d i n  s y n t h e t a s e  p a th w a y .
A l i k e l y  mechanism f o r  t h e  f o r m a t i o n  o f  PGGg and PGHg 
was o u t l i n e d  i n  a r e v i e w  by M ac lo u f ,  S o r s  and R igaud ,
( 1 9 7 7 ) '  A r a c h i d o n i c  a c i d  i s  s a i d  t o  be  i n i t i a l l y  a t t a c k e d  
by s i n g l e t  oxygen t o  g i v e  a  c - 2 0 , 1 1 - h y d r o p e r o x i d e  a s  h a s  
b e en  shown i n  v i t r o  f o r  l i n o l e a t e  (Rawls & van S a n t en, 1970)•  
The s i n g l e t  oxygen i s  s a i d  t o  be  p ro d u c e d  t h r o u g h  a 
p e r o x i d a t i v e  s t e p  i n v o l v i n g  cy toch rom e  P-450 ( O 'B r i e n  & 
R a h im a tu l a ,  1975)* I n  t h e  p r e s e n c e  o f  m o l e c u l a r  oxygen 
and t h e  c y c l o o x y g e n a s e  a c t i v i t y  o f  t h e  PG s y n t h e t a s e  
complex,  t h e  c - 2 0 , 1 1 - p e r o x i d e  u n d e rg o e s  a  s e r i e s  o f  
c h e m ic a l  r e a c t i o n s  r e s u l t i n g  i n  an  i n t r o d u c t i o n  o f  9 , 1 1 -  
e n d o p e r o x i d e  g r o u p ,  8 , 1 2 - c y c l i z a t i o n  and c - 1 5  o x y g e n a t io n  
g i v i n g  a  c - 1 5 - p e r o x i d e  which  on r e a c t i o n  w i t h  more oxygen 
and a r a c h i d o n i c  a c i d  p r o d u c e s  PGGg. The l a t t e r  i s  t h e n  
a c t e d  on by t h e  p e r o x i d a s e  a c t i v i t y  o f  t h e  PG e n d o p e r o x id e  
s y n t h e t a s e  t o  g i v e  PGH^.
C hem ica l  a n a l y s i s  o f  t h e  PG e n d o p e r o x id e  s y n t h e t a s e  
o b t a i n e d  from  ram s e m in a l  v e s i c l e s  showed t h a t  i t  c o n t a i n e d  
b o t h  i r o n  and  haem and had  a  m o l e c u l a r  w e ig h t  o f  129 ,000  
(Hemler ,  Lands  & S m i th ,  1 9 7 6 ; Miyamoto e t  a l . ,  1976; 
van  Dorp e t  a l . ,  1 9 7 8 ) .  The a c t i v i t y  o f  t h e  enzyme i n  
v a r i o u s  t i s s u e s  i s  i n c r e a s e d  by  c e r t a i n  c o f a c t o r s  su ch  a s  
h y d r o q u in o n e  and a d r e n a l i n e  (Lands e t  a l . ,  1971);  r e d u c e d  
g l u t a t h i o n e  and c y s t e i n e  ( T a i ,  Tai  & H o l l a n d e r ,  1976) ;  
t y r o s i n e  and t r y p t o p h a n  (Miyamoto,  Yamamoto & H a y a i s h i , 1974) ;  
and haems (Y osh im oto ,  I t o  & T om ita ,  1 9 7 0 ) .
The e n d o p e ro x id e  PGH^ i s  an u n s t a b l e  compound which 
h a s  a h a l f - l i f e  o f  5 m in u te s  a t  37°C (van Dorp e t  a l . ,
1978)0  Once formed i s  r a p i d l y  a c t e d  on by s e v e r a l
enzymes. One g roup  a r e  e n d o p e r o x i d e - i s o m e r a s e s . This  
group c o n s i s t s  o f  an E - i s o m e r a s e  which i s  a m ic rosom al  
enzyme (N ug te ren  & H a z e lh o f ,  1973; Ogino, Miyamoto, Yamamoto 
& H ay ash i ,  1974) t h a t  c o n v e r t s  PGH^ to  PGEg and a D- 
i s o m e r a s e  which i s  p r e s e n t  i n  t h e  c y t o s o l  f r a c t i o n  and 
c o n v e r t s  PGH^ to  PGD^ (N ug te ren  & H a z e lh o f ,  1 9 7 3 ) '  
i s  th o u g h t  to  be p rod uced  by t h e  enzyme e n d o p e r o x id e - F -  
r e d u c t a s e  which i s  p r e s e n t  i n  t h e  h ig h  speed  ( 1 0 5 ,0 0 0  g) 
s u p e r n a t a n t  (van Dorp e t  a l . ,  1978)0  However, t h e  t h r e e  
PGs: D^, Eg and Fg^ can be p rod u ced  n o n - e n z y m a t i c a l l y  from
PGHg (van Dorp e t  a l . ,  1978) .
( i i ) F o rm a t ion  o f  thromboxanes
In 1 9 6 9 , P i p e r  and Vane o b se rv ed  t h a t  an u n s t a b l e  -
r a b b i t  a o r t a  c o n t r a c t i n g  s u b s t a n c e  (RCS) was p rod u ced  
f o l l o w in g  t h e  p e r f u s i o n  o f  s e n s i t i z e d  g u i n e a - p i g  l u n g s  w i th  
0 \i (xk, 0 W i l l i s  and Kuhn (1973) showed t h a t  s h o r t
i n c u b a t i o n s  o f  a r a c h i d o n i c  a c i d  w i th  a p r o s t a g l a n d i n  
s y n t h e t a s e  enzyme g e n e r a t e d  an u n s t a b l e  p r i n c i p l e  which 
indu ced  p l a t e l e t  a g g r e g a t i o n .  Hamberg, Svensson  and 
Samuelsson (1975) i d e n t i f i e d  t h i s  s u b s t a n c e  a s  thromboxane 
Ag (TXAg) which had a h a l f - l i f e  o f  30 s e co n ds  a t  37°C, and 
was found to  d e g ra d e  s p o n t a n e o u s ly  t o  t h e  s t a b l e  m e t a b o l i t e
8
th rom boxane  Bg (TXBg). S u b s e q u e n t ly  t h e  m ic ro so m a l  
f r a c t i o n s  o f  h o r s e  and human p l a t e l e t s  h av e  b e en  shown to  
c o n t a i n  an enzyme which c o n v e r t s  PGGg o r  PGHg t o  TXAg. The 
enzyme was d e s i g n a t e d  th rom boxane  s y n t h e t a s e  (Needleman, 
Moncada, B u n t in g ,  Vane, Hamberg & S am uelsson ,  1 9 7 6 ) .  The 
enzyme i s  a l s o  known t o  be  p r e s e n t  i n  l u n g s  and s p l e e n  
(Hamberg & Sam u e lsso n ,  1974a; Wlodawer & Heunmarstrbm, 1978) 
and b r a i n  t i s s u e  (Wolfe ,  Rostworowski  & M ar i so n ,  1 9 7 6 ) .  In  
a l l  t h e s e  t i s s u e s  t h e  t r a p p e d  p l a t e l e t s  may be  t h e  a c t u a l  
s o u r c e .  Thromboxane s y n t h e t a s e  a l s o  c a t a l y z e s  t h e  c o n v e r ­
s i o n  o f  PGHg t o  a  G-17 h y d r o x y a c i d  known a s  12 - h y d r o x y - 5 » 8, 
1 0 - h e p t a - d e c a t r i e n o i c  a c i d  (HHT) and m a l o n d i a l d e h y d e  
( D i c z f a l u s y  & Hammarstrom, 1977)* However, van  Dorp e t  a l . ,
( 1 9 7 8 ) r e p o r t e d  t h e  n o n - e n z y m a t i c  d e c o m p o s i t i o n  o f  PGHg to  
HHT and m a l o n d i a l d e h y d e .
( i i i )  F o r m a t io n  o f  p r o s t a c y c l i n
In  1 9 7 6 , a  n e w ^ i n a c t i v e  a r a c h i d o n i c  a c i d  m e t a b o l i t e  
c h a r a c t e r i z e d  a s  6-oxo-PGF^^ was i s o l a t e d  from t h e  r a t  
s tomach ( P a c e - A s c i a k ,  1976a ) , g u i n e a - p i g  l u n g  (Dawson, Boot ,  
C o c k e r i l l ,  M a l ie n  & Osborne ,  19 7 6 ) ,  and from r a t  c a r r a g e e n i n -  
i n d u c e d  g ran u lo m a  (Chang, M uro ta ,  Matsuo & T s u r u f u j i ,  1976) .  
At t h e  same t im e  Vane and h i s  c o l l a b o r a t o r s  r e p o r t e d  t h e  
p r e s e n c e  o f  an enzyme i n  a o r t i c  t i s s u e  which  c o n v e r t e d  PG 
e n d o p e r o x i d e s  t o  a p o t e n t  u n s t a b l e  i n h i b i t o r  o f  p l a t e l e t  
a g g r e g a t i o n .  T h is  f a c t o r  a l s o  r e l a x e d  a r t e r i a l  smooth 
m usc le  and was named PGX (Moncada, G ry g le w sk i ,  B u n t in g  &
Vane, 1976a ) .  The a b i l i t y  o f  v a s c u l a r  e n d o th e l iu m  t o  
i n h i b i t  p l a t e l e t  a g g r e g a t i o n  had  been  p r e v i o u s l y  n o t e d  
(Saba & Mason, 1974) ,  b u t  t h e  p r e s e n c e  o f  an  ADP-ase enzyme 
was s u g g e s t e d  to  e x p l a i n  t h i s  o b s e r v a t i o n  (Heyns,  B erg ,  
P o t g i e t e r  & R e t i e f ,  1974) .  PGX r a p i d l y  l o s t  a c t i v i t y  i n  
n e u t r a l  and a c i d i c  media  w i t h  t h e  f o r m a t i o n  o f  i n e r t  
s u b s t a n c e  s u b s e q u e n t l y  i d e n t i f i e d  a s  6 -oxo-PGP^^ and PGX 
a s  9 -d e o x y - 6 ,9 - e p o x y - 6 ^ - P G F ^ ^ .  PGX h a s  s i n c e  b e e n  renamed 
p r o s t a c y c l i n  (PGIg) ( Jo h n so n ,  Morton, K in n e r ,  Gorman, 
McGuire, Sun, W h i t t a k e r ,  B u n t in g ,  Salmon, Moncada & Vane, 
1 9 7 6 ) .  The m ic ro so m al  enzyme c o n v e r t i n g  PGHg t o  PGIg i s  
known a s  p r o s t a c y c l i n  s y n t h e t a s e .
1 .3  L ip o x y g e n ase  Pathway
A l i p o x y g e n a s e  enzyme h a s  been  r e p o r t e d  t o  m e t a b o l i z e  
a r a c h i d o n i c  a c i d  to  v a r i o u s  hydroxy  a c i d s  v i a  t h e i r  r e s p e c ­
t i v e  h y d r o p e r o x i d e  i n t e r m e d i a t e s r , - ( F i g u r e  2 ) .  Such an 
enzyme h a s  b e en  d e m o n s t r a t e d  i n  p l a t e l e t s  (Hamberg & 
Sam uelsson ,  1 9 7 4 b ;N u g te re n ,  1975) ,  n e u t r o p h i l s  ( B o r g e a t ,  
Hamberg & Sam uelsson ,  1976) ;  l u n g  and s p l e e n  (Hamberg,
1 9 7 6 );  t e s t i s  (S h a h in ,  Grossman & S r e d n i ,  1978) ,  p e r i c a r d i u m  
and p e r i t o n i u m  (Herman, C la e y s ,  Moncada & Vane, 1979) ;  and 
a o r t i c  t i s s u e  (Greenw ald ,  B ia n c h in e  & Wong, 1979)* The 
enzyme i s  l o c a t e d  b o th  i n  t h e  m ic rosom al  f r a c t i o n  and 
m ic ro so m al  s u p e r n a t a n t  (W ilson ,  Kung, Anderson  & E l i n g ,
1 9 7 9 ) '  Among t h e  h y d ro x y  a c i d s  c h a r a c t e r i z e d  a r e  12- L -
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F i g u r e  2.  M e tab o l i sm  o f  a r a c h i d o n i c  a c i d  v i a  
l i p o x y g e n a s e  pa th w ay .
Il
h y drox y  ^ , 8 , 1 0 , 1 4 - e i c o s a t e t r a e n o i c  a c i d  (12-HETE) (Hamberg 
& Sam uelsson ,  1 9 7 ^ b ) ; 5 - L - h y d r o x y - 6 , 8 , 1 1 , l 4 - e i c o s a t e t r a e n o i c  
a c i d  (5-HETE) (B o rg e a t  e t  a l . ,  1976) ,  8 , 9 , 1 2 - t r i h y d r o x y -  
e i c o s a - 5 , 1 0 , l 4 - t r i e n o i c  a c i d  ( 8 , 9 » 12-THEA) and 8 , 1 1 , 1 2 -  
t r i h y d r o x y e i c o s a - 5 » 9 f 1 ^ - t r i e n o i c  a c i d  ( 8 , 1 1 , 12-THEA) ( J o n e s ,  
K e r ry ,  P o y s e r ,  W alker  & W ilso n ,  1978) and 1 0 - h y d r o x y - 1 1 ,1 2 -  
e p o x y e i c o s a - 5 » 8 , l 4 - t r i e n o i c  a c i d  (lO-HEEA) (Walker ,  J o n e s  & 
W ilson ,  1 9 7 9 ) '  More r e c e n t l y ,  a r a c h i d o n i c  a c i d  h a s  been  
found  t o  be c o n v e r t e d  t o  a  s l o w - r e a c t i n g  s u b s t a n c e  (SRS) by 
a  l i p o x y g e n a s e  enzyme i n  r a t  b a s o p h i l  l eu k a em ia  c e l l s  and 
mouse m as tocy tom a c e l l s  ( J a k s c h i k  & P a r k e r ,  1976; Hammar- 
s t ro m ,  Murphy, Sam uelsson ,  C l a r k ,  Mioskowski & Corey ,  1979; 
M o r r i s ,  T a y l o r ,  P i p e r ,  Samhoun & T i p p i n s ,  1980) .
To d a t e ,  no p h y s i o l o g i c a l  r o l e  i s  a s c r i b e d  t o  t h e  
hydro xy  a c i d s  p ro d u c e d  th r o u g h  t h e  l i p o x y g e n a s e  pa th w ay .  
However, 12-HETE and i t s  p r e c u r s o r  1 2 - L - h y d r o p e r o x y a r a c h i -  
d o n ic  a c i d  (12-HPETE) a r e  shown to  be c h e m o ta c t i c  f o r  human 
n e u t r o p h i l s  and e o s i n o p h i l s  ( T u rn e r ,  T a i n e r  & Lynn, 1975; 
G o e tz l ,  Woods & Gorman, 1977; G o e t z l ,  H i l l  & Gorman, 1 9 8 0 ) .  
In  a d d i t i o n ,  12-HPETE i s  shown t o  i n h i b i t  t h e  enzyme 
p r o s t a c y c l i n  s y n t h e t a s e  and PG s y n t h e t a s e  (Ham, Egan, 
Soderman, G a le  & K ueh l ,  1979; S i e g e l ,  McConnel, Abrahams, 
P o r t e r  & C u a t r e c a s a s ,  1979) .
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1 .4  I n h i b i t o r s  o f  a r a c h i d o n i c  a c i d  m e ta b o l i sm
A r a c h i d o n i c  a c i d  m e ta b o l i s m  can  be i n h i b i t e d  by- 
d r u g s  a t  s e v e r a l  d i f f e r e n t  s t a g e s .  F o r  i n s t a n c e  a t  s t a g e  1 
( F i g u r e s  1 & 2 ) ,  t h e  PLAg enzyme can  be  i n h i b i t e d  by 
m e p a c r in e  ( V a r g a f t i g  & Dao H a i ,  1972; F lo w e r  & B l a c k w e l l ,  
1 9 7 6 ) o r  by c o r t i c o s t e r o i d s  (Hong & L e v in e ,  1 9 7 6 ) ,  t h e r e b y  
i n h i b i t i n g  t h e  f o r m a t i o n  o f  a r a c h i d o n i c  a c i d  m e t a b o l i t e s  
th r o u g h  b o t h  p a th w a y s .  PG s y n t h e s i s  can  a l s o  be  i n h i b i t e d  
by n o n - s t e r o i d a l  a n t i - i n f l a m m a t o r y  d r u g s  such  a s  a s p i r i n  and 
i n d o m e t h a c in  a c t i n g  a t  t h e  c y c l o - o x y g e n a s e  ( s t a g e  2, F i g u r e  
1) (Vane, 19 7 1 ) .
Both i n d o m e t h a c in  and a s p i r i n  h ave  b e en  shown to  
s e l e c t i v e l y  i n h i b i t  t h e  c y c l o - o x y g e n a s e  a c t i v i t y  o f  t h e  PG 
e n d o p e r o x id e  s y n t h e t a s e  complex l e a v i n g  t h e  p e r o x i d a s e  
component u n a f f e c t e d ,  i . e .  t h e y  i n h i b i t  f o r m a t i o n  o f  PGGg 
(Miyamoto, Ogino, Yamamoto & H a y a s h i ,  1976; v an  Dorp e t  a l . ,  
1 9 7 8 ) .  The e f f e c t  o f  a s p i r i n  i s  i r r e v e r s i b l e  due to  
a c é t y l a t i o n  o f  t h e  enzyme (Roth ,  S t a n f o r d  & M a je ru s ,  1975) 
b u t  i n d o m e t h a c in  com petes  w i t h  t h e  s u b s t r a t e  f o r  t h e  
enzyme s i t e ( s )  (F lo w e r ,  Cheung & Cushman, 1973; Lands ,  
L e T e l l i e r ,  Rome & Vanderhoek ,  19 74 ) .  The i n h i b i t o r y  e f f e c t  
o f  i n d o m e t h a c in  i n  b o t h  p l a t e l e t s  and  v a s c u l a r  t i s s u e  i s  
r e v e r s i b l e  (Manku & H o r r o b i n ,  1976; Crook & C o l l i n s ,  1977; 
S t a n f o r d ,  Roth ,  Shen & M a je ru s ,  1977)*
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The PG e n d o p e r o x id e  s y n t h e t a s e  can a l s o  be  i n h i b i t e d  
by t h e  a c e t y l e n i c  a n a lo g u e  o f  a r a c h i d o n i c  a c i d  known a s  
e i c o s a - 5 » 8 , 1 1 , l 4 - t e t r a y n o i c  a c i d  (TYA) (A hem  & Downing, 
197 0 ) .
The th rom boxane  s y n t h e t a s e  enzyme ( s t a g e  3) i s  
i n h i b i t e d  by  i m i d a z o l e  (Moncada, B u n t in g ,  M u l lan e ,  Thoro-  
good,  Vane, Raz & Needleman, 1977);  benzydam ine  (Moncada, 
Needleman, B u n t in g  & Vane, 1976b); t h e  compound N-0164 which 
i s  sodium p - b e n z y T - 4 - ( l - o x o - 2 - ( 4 - c h l o r o b e n z y l ) 3 - p h e n y l -  
p r o p y l ) p h e n y l  p h o s p h a t e  ( K u l k a m i  & E a k i n s ,  1976) ;  t h e  
compound L-8027 which i s  1 ' - ( i s o p r o p y l - 2 - i n d o l y l ) - 3 - p y r i d y l -  
3 - k e t o n e  (G ry g le w sk i ,  1977);  and bu r im am ide  ( A l l a n  & E a k in s ,  
197 8 ) .
The e n d o p e r o x i d e - E - i s o m e r a s e  ( s t a g e  5) i-S i n h i b i t e d  by 
5i 8 , 1 1 - e i c o s a t r i e n o i c  a c i d  (van E v e r t ,  N u g te re n  & van  Dorp, 
1 978) .
The p r o s t a c y c l i n  s y n t h e t a s e  ( s t a g e  4 )  i s  i n h i b i t e d  by 
1 5 - h y d r o p e r o x y a r a c h i d o n i c  a c i d  (Moncada, G ry g lew sk i ,  B u n t in g  
& Vane, 1976c) and v a r i o u s  u n s a t u r a t e d  f a t t y  a c i d  h y d r o ­
p e r o x i d e s  (Salmon, Sm ith ,  F low er ,  Moncada & Vane, 1978) .
The d r u g s  t r a n y l c y p r o m i n e  (G ry g le w sk i ,  B u n t in g ,  Moncada, 
F lo w e r  & Vane, 1976) and t h e  i n d o l e  d e r i v a t i v e  3 - h y d r o p e r o x y -  
3 - m e t h y l - 2 - p h e n y l - 3 H - i n d o l e  ( T e r a s h i t a ,  N ish ik a w a ,  Terao ,  
Nakagawa & H ino ,  1979) h ave  a l s o  b e e n  r e p o r t e d  t o  i n h i b i t  
t h e  p r o s t a c y c l i n  s y n t h e t a s e .
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The l i p o x y g e n a s e  enzyme i s  i n h i b i t e d  by v a r i o u s  d r u g s  
such  a s  e i c o s a - 5 » 8 , 1 1 , l 4 - t e t r a y n o i c  a c i d  (TYA) (Hamberg & 
S am uelsson ,  1 9 7 4 b ) ,d e x a m e th a s o n e  (C h an d rab o se ,  L a p e t i n a ,  
S c h m i tg e s ,  S i e g e l  & C u a t r e c a s a s ,  1 978) ,  n o r d i h y d r o g u a r i r e t i c  
a c i d  (Hamberg, 1976) ,  p h e n id o n e  ( B la c k w e l l  & F lo w e r ,  1978) 
and BW755C ( 3 - a m i n o - l - / m - ( t r i f l u r o m e t h y l ) - p h e n y l 7 - 2 -  
p y r a z o l i n e  (H ig g s ,  F lo w e r  & Vane, 1979)*
1 .5  M e tab o l ism  o f  P r o s t a g l a n d i n s
Most PCs a r e  r a p i d l y  i n a c t i v a t e d  i n  v iv o  and  i n  v i t r o . 
S t u d i e s  i n  v i t r o  showed t h a t  a  s p e c i f i c  enzyme d e s i g n a t e d  
1 5 -h y d ro xy  PG d e h y d ro g e n a s e  (PGDH) c o n v e r t e d  t h e  c -1 5  
h y d r o x y l  g ro u p  o f  some PGs t o  a  k e to  g r o u p .  The b e s t  
s u b s t r a t e s  were  found  t o  be  PGE^, PGEg and PGIg (Anggard & 
Sam uelsson ,  1964; McGuire & Sun, 19 7 8 ) .  In  a d d i t i o n  t h e  
^ 1 3 -1 4  ( iouble  bond can  be  r e d u c e d  w i t h  a  r e d u c t a s e  
(Anggard, Green & Sam ue lsson ,  I 9 6 5 ) .  PGs a r e  a l s o  m e ta ­
b o l i z e d  t h r o u g h  ^ - o x i d a t i o n  by a m i t o c h o n d r i a l  enzyme o r  
t h r o u g h  omega o x i d a t i o n  by a  m ic roso m al  enzyme (Hamberg,
1 9 6 8 ; I s r a e l s s o n ,  Hamberg & S am uelsson ,  196 9 ) .  The m ost  
s i g n i f i c a n t  o f  t h e s e  t r a n s f o r m a t i o n s  a p p e a r s  t o  be  t h a t
e f f e c t e d  by PGDH. T h is  enzyme i s  found  i n  h i g h  c o n c e n t r a -
•• 0
t i o n s  i n  t h e  s o l u b l e  f r a c t i o n s  o f  l u n g  and s p l e e n  (Anggard,  
L a r s s o n  & S am uelsson ,  1971) and t h e  p l a c e n t a  ( J a r a b a k ,  1972) 
b u t  a c t i v i t y  i s  v e r y  low i n  t h e  u t e r u s  (Anggard,  1971) .
In  v i v o ,  t h e  l u n g  and l i v e r  a r e  c o n s i d e r e d  t o  be  t h e  
m a jo r  s i t e s  f o r  m e ta b o l i s m  o f  PGs o f  t h e  E s e r i e s  ( F e r r e i r a
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& Vane, 1 9 6 7 ) .  PGIg i s  i n a c t i v a t e d  on p a s s a g e  th r o u g h  t h e  
l i v e r  and  h i n d q u a r t e r s  o f  t h e  dog b u t  n o t  by t h e  l u n g  
( D u s t i n g ,  Moncada & Vane, 1 9 78 ) .  I n  v i t r o  i n c u b a t i o n  o f  
PGIg w i t h  r h e s u s  monkey o r  r a b b i t  l u n g  PGDH o r  w i t h  c y t o ­
p l a s m i c  f r a c t i o n s  o f  b o v i n e  m e s e n t r i c  a r t e r i e s  and  v e i n s  i n  
p r e s e n c e  o f  NAD* r e s u l t e d  i n  t h e  c o n v e r s i o n  o f  PGIg i n t o  
6- 0x 0 -PGF^^ , 6 , 15 - d ik e to - P G F ^ ^  and 6 , 1 5 - d i k e t o - 1 3 , l 4 -  
dihydroPGF^a (McGuire & Sun, 1978; Wong, McGiff ,  Sun &
M al ik ,  1 9 7 8 ; Wong, Sun & McGiff ,  19 7 8 ) .  In  c o n t r a s t ,  t h e  
o n ly  m e t a b o l i t e  o b t a i n e d  from i n c u b a t i n g  PGIg w i t h  r a t  l u n g  
h om ogena tes  i n  v i t r o  was 6-oxo-PGF^^ (Hawkins,  Smith ,  
N ic o la o u  & E l i n g ,  1 978) .  However, c h r o n i c  i n f u s i o n  o f  PGIg 
i n t o  r a t s  r e s u l t e d  i n  t h e  e x c r e t i o n  o f  s e v e r a l  m e t a b o l i t e s  
among which  were  t h e  d i n o r  d e r i v a t i v e  o f  1 3 , 1 4 - d i h y d r o -
6 . 15 -d ik e to P G F ^ ^  and - h y d ro x y  d i n o r  d e r i v a t i v e  o f  d i h y d r o -
6 . 15 - d i k e t o  PGF^^ (Sun & T a y l o r ,  19 78 ) .
S e v e r a l  d r u g s  have  b e en  r e p o r t e d  to  i n h i b i t  PGDH 
i n c l u d i n g  p o l y p h l o r e t i n  and d i p h l o r e t i n  p h o s p h a t e  ( C r u t c h l e y  
& P i p e r ,  1 9 7 4 0 , i n d o m e th a c in  (Hansen,  1974; P a c e - A s c i a k  & 
C o le ,  1 9 7 5 )» t h e o p h y l l i n e  (M a r r a z z i  & M a t s c h in s k y ,  1972) 
and s u l p h a s a l a z i n e  (H o u l t ,  Moore & Ramcharan, 1979) .
1 .6  S t a b i l i t y  o f  P r o s t a c y c l i n  i n  Human P lasm a
S e v e r a l  w o r k e r s  h ave  r e p o r t e d  a b o u t  t h e  p e r s i s t e n c e  o f  
t h e  a n t i a g g r e g a t o r y  and t h e  b o v in e  c o r o n a r y  a r t e r y  r e l a x a n t  
e f f e c t s  o f  PGIg f o r  a b o u t  30  m in u t e s  i n  human p l a t e l e t - p o o r
16
p la sm a  (PPP) a t  37°C. However, l o n g e r  i n c u b a t i o n s  i n  t h e  
PPP c o n v e r t e d  t h e  r e l a x a n t  e f f e c t  to  a  c o n s t r i c t o r  r e s p o n s e  
(Gimeno, S t e r i n - B o r d a ,  Borda ,  L a z z a r i  & Gimeno, 19 80 ) .  The 
l a t t e r  e f f e c t  was e x p l a i n e d  by t h e  p r e s e n c e  o f  an  enzyme i n  
t h e  p la s m a  t h a t  c o n v e r t e d  PGIg a n d / o r  i t s  m e t a b o l i t e  6 - o x o -  
PGF^^ i n t o  a  new compound, p e r h a p s ,  6-oxo-PGE^ (Lee,  McGiff ,  
H o u s e h o ld e r ,  Sun & Wong, 1979) ;  t h e  l a t t e r  i s  b o t h  an 
a n t i a g g r e g a t o r y  and b o v in e  c o r o n a r y  a r t e r y  c o n s t r i c t o r  
a g e n t .
1 ,7  A r a c h i d o n i c  Acid  M e tabo l ism  and U t e r i n e  F u n c t i o n
E g l i n t o n ,  R ap h ae l ,  Sm i th ,  H a l l  and P i c k l e s  (1963) were 
t h e  f i r s t  t o  r e p o r t  t h e  p r e s e n c e  o f  smooth m u sc le  c o n t r a c t ­
i n g  s u b s t a n c e s  i n  t h e  human m e n s t r u a l  f l u i d  and t o  
c h a r a c t e r i z e  them a s  PGs. T h e r e a f t e r  PGs h ave  b e en  i d e n t i f i e d  
i n  t h e  u t e r i n e  t i s s u e  o f  v a r i o u s  s p e c i e s  ( f o r  a  r e v i e w  se e  
W i l l i a m s  & Vane, 1975; H o r to n  & P o y s e r ,  1976) .
D e t a i l e d  s t u d i e s  on PG p r o d u c t i o n  by t h e  p r e g n a n t  r a t  
u t e r u s  showed g r e a t  v a r i a t i o n s  i n  a r a c h i d o n i c  a c i d  m e ta ­
b o l i s m  i n  t h e  2 u t e r i n e  f r a c t i o n s  which c o n s t i t u t e  t h e  
u t e r u s ;  t h e  d e c i d u a  p ro d u c e d  v a r i o u s  a r a c h i d o n i c  a c i d  
m e t a b o l i t e s  (PGE^, PGF^^, TXB^) (W i l l i a m s  & Downing, 1977) 
w h i l e  t h e  myometrium p r o d u c e d  m a in ly  6-oxo-PGF^^ (Downing & 
W i l l i a m s ,  1977)* I n  l a t e r  e x p e r i m e n t s  u t i l i z i n g  chopped 
u t e r i n e  f r a c t i o n s  W i l l i a m s ,  D e m b in s k a -k ie c ,  Zmuda and 
G ry g lew sk i  (1978) c o n f i rm e d  t h a t  t h e  l a t e  p r e g n a n t  r a t  
myometrium p r o d u c e d  more P G I g - l i k e  m a t e r i a l  t h a n  t h e  d e c i d u a .
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The p r e s e n c e  o f  PGs i n  t h e  u t e r i n e  t i s s u e s  m o t i v a t e d  
s e v e r a l  w o r k e r s  t o  i n v e s t i g a t e  t h e  r o l e s  o f  PGs d u r i n g  
p r e g n a n c y .  Among t h e  s u g g e s t e d  r o l e s  a r e :
1 .8  In v o lv e m e n t  o f  PGs i n  t h e  P r o c e s s  o f  I m p l a n t a t i o n  o f
t h e  F e r t i l i z e d  Ovum
The s t a r t  o f  t h e  i m p l a n t a t i o n  o f  t h e  b l a s t o c y s t  i n t o  
t h e  u t e r u s  i s  c o n s i d e r e d  t o  c o i n c i d e  w i t h  i n c r e a s e d  
v a s c u l a r  p e r m e a b i l i t y  i n  t h e  i m p l a n t a t i o n  s i t e s  compared 
w i th  o t h e r  u t e r i n e  a r e a s .  The i n c r e a s e d  p e r m e a b i l i t y  i s  
c o n s i d e r e d  to  be  e s s e n t i a l  f o r  t h e  s u c c e s s f u l  i m p l a n t a t i o n  
b e c a u s e  i t  r e s u l t s  i n  i n c r e a s e d  o u t f l o w  o f  n u t r i e n t s  and 
oxygen t o  t h e  b l a s t o c y s t  b e f o r e  c o n t a c t  i s  made w i t h  t h e  
m a t e r n a l  b lo o d  (Psychoyos ,  1973)*
S e v e r a l  w o r k e r s  t r i e d  t o  i d e n t i f y  t h e  f a c t o r s  r e s p o n s ­
i b l e  f o r  t h e  i n c r e a s e d  p e r m e a b i l i t y .  T re a tm e n t  o f  a n im a l s  
w i t h  i n d o m e th a c in  o r  m ec lo fe n a m a te  on t h e  e x p e c t e d  day o f  
i m p l a n t a t i o n  i n h i b i t e d  t h e  a p p e a r a n c e  o f  dye s i t e s  a t  t h e  
e x p e c te d  t im e  and p r o l o n g e d  t h e  g e s t a t i o n  p e r i o d ,  s u g g e s t i n g  
t h a t  t h e  t r e a t m e n t  had  d e l a y e d  i m p l a n t a t i o n  (Kennedy, 1977; 
Evans & Kennedy, 1978; Hoffman, D i p i e t r o  & McKenna, 19 7 8 ) .  
F u r t h e r m o r e ,  m easurem ent  o f  u t e r i n e  PG l e v e l s  i n  p r e g n a n t  
r a t s  r e v e a l e d  t h a t  t h e  c o n c e n t r a t i o n s  o f  PGE, PGF and 6 -  
oxo-PGF^^ were  s i g n i f i c a n t l y  g r e a t e r  i n  t h e  u t e r i n e  dye 
s i t e  a r e a s  t h a n  e l s e w h e r e  i n  t h e  u t e r u s  (Kennedy, 1977; 
Kennedy & Z a m e c in k ,197 8 ) .  I t  was s u g g e s t e d  t h a t  PGs may be
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i n v o l v e d  i n  t h e  p e r m e a b i l i t y  i n c r e a s e  and i n i t i a t i o n  o f  t h e  
i m p l a n t a t i o n  p r o c e s s .  More r e c e n t l y  P h i l l i p s  and P o y s e r  
( 1 9 8 0 ) found  t h a t  t h e  l e v e l s  o f  6-oxo-PGF^^ i n  t h e  u t e r i n e  
dye s i t e s  on day 5 o f  p r e g n a n c y  i n  r a t s  were  h i g h e r  t h a n  i n  
t h e  o t h e r  u t e r i n e  a r e a s  s u g g e s t i n g  a  h i g h  PGIg s y n t h e t i c  
a c t i v i t y  i n  t h e s e  a r e a s .
1 .9  In v o lv e m e n t  o f  PGs i n  t h e  P a r t u r i t i o n  P r o c e s s
One o f  t h e  f a c t o r s  r e s p o n s i b l e  f o r  t h e  m a in t e n a n c e  o f  
no rm al  p r e g n a n c y  i n  s e v e r a l  s p e c i e s  i s  p r o g e s t j r o n e ,  and 
p a r t u r i t i o n  i s  i n i t i a t e d  when t h e  l e v e l s  o f  t h i s  s t e r o i d  a r e  
d e c r e a s e d  (Csapo,  1959; W ie s t ,  1970)» A d e c r e a s e  i n  p r o -  
g e s t j ro ne  l e v e l s  j u s t  b e f o r e  t e rm  h a s  b een  n o t i c e d  i n  many 
s p e c i e s  e x c e p t  g u i n e a - p i g s  and humans (H or ton  & P o y s e r ,
1 9 7 6 ) .  High p ro g e s tV o n e  l e v e l s  d u r i n g  p re g n a n c y  d e p r e s s  t h e  
a c t i v a t i o n  and c o n d u c t io n  o f  a c t i o n  p o t e n t i a l s  a lo n g  t h e  
u t e r i n e  m u sc le  and d i m i n i s h  t h e  r e a c t i v i t y  o f  t h e  u t e r u s  t o  
i n t r i n s i c  and e x t r i n s i c  s t i m u l i ,  r e s u l t i n g  i n  what  i s  known 
a s  " p r o g e s t r o n e - b l o c k "  (Csapo, 1956; P o r t e r  & Behrman, 1 97 1 ) .  
A l l  t h e s e  e f f e c t s  a r e  r e v e r s e d  a f t e r  t h e  d e c r e a s e  i n  p r o -  
g e s t r o n e  l e v e l s  n e a r  t e rm .  S e v e r a l  o t h e r  f a c t o r s  have  b e en  
i m p l i c a t e d  i n  t h e  i n i t i a t i o n  o f  t h e  p a r t u r i t i o n  p r o c e s s  such 
a s  o x y t o c i n  (Fuchs ,  1978) ,  o e s t r o g e n s  ( C a t a l a  & D e i s ,  1973)» 
k i n i n o g e n s  ( S e n i o r  & W hal ley ,  1976) and PGs. Much e v id e n c e  
s u g g e s t s  a  f u n c t i o n a l  r o l e  f o r  PGs i n  t h e  p a r t u r i t i o n  p r o ­
c e s s  i n  s e v e r a l  s p e c i e s  and t h i s  i s  d i s c u s s e d  be low .
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I n  1 9 6 7 » Karim & D e v l in  r e p o r t e d  t h e  p r e s e n c e  o f  h i g h
c o n c e n t r a t i o n s  o f  PGF. and PGF_ i n  human a m n i o t i c  f l u i d1« 2*
d u r i n g  l a b o u r .  L a t e r ,  i t  was found  t h a t  t h e  amounts  o f  PGs
i n  t h e  a m n i o t i c  f l u i d  n e a r  t e rm  were  s i g n i f i c a n t l y  g r e a t e r
p r i o r  t o  t h e  o n s e t  o f  l a b o u r  t h a n  i n  mid p r e g n a n c y  ( K e i r s e ,
F l i n t  & T u r n b u l l ,  1974) ,  and t h a t  t h e  h i g h  p la sm a  PGE l e v e l s
d u r i n g  l a b o u r  r e t u r n e d  to  p r e - l a b o u r  L e v e l s  24 h o u r s  p o s t
p a r tu m  ( H e r t e l e n d y ,  Woods & J a f f e ,  19 73 ) .  F u r th e r m o r e ,
K e i r s e ,  M i t c h e l l  and T u r n b u l l  (1977) found  t h a t  p r e g n a n t
women who had  low l e v e l s  o f  PGF_ i n  t h e i r  a m n i o t i c  f l u i d2 a
a t  t h e  s t a r t  o f  l a b o u r  d i d  n o t  p r o g r e s s  a d e q u a t e l y  t o  t h e  
f i r s t  s t a g e  o f  l a b o u r  w i t h o u t  o x y t o c i n  t h e r a p y  i n  c o n t r a s t  
to  t h o s e  who had  h i g h  l e v e l s  o f  PGF^^ and p r o g r e s s e d  
a d e q u a t e l y  w i t h o u t  o x y t o c i n .
V a r i a t i o n s  i n  u t e r i n e  PG p r o d u c t i o n  d u r i n g  p r e g n a n c y  
have  a l s o  been  n o t i c e d .  F o r  i n s t a n c e ,  W i l l i a m s  (1973) and 
W i l l i a m s ,  Sneddon & Harney (1974) r e p o r t e d  t h a t  PGFg^ 
r e l e a s e  from t h e  i s o l a t e d  u t e r u s  o f  p r e g n a n t  r a t s  i n c r e a s e d  
from a minimum on day 17-18 o f  p re g n a n c y  t o  a maximum on day 
22 (day o f  p a r t u r i t i o n )  and  t h e n  d e c r e a s e d  s h a r p l y  p o s t ­
p a r tu m .  S i m i l a r l y ,  t h e  m easurem ent  o f  PGFg^ l e v e l s  i n  
p e r i p h e r a l  p la s m a  o r  u t e r i n e  v en o us  p la s m a  d u r i n g  p r e g n a n c y  
i n  s e v e r a l  s p e c i e s  r e v e a l e d  s i g n i f i c a n t l y  h i g h e r  l e v e l s  
d u r i n g  l a t e  p re g n a n c y  and p r i o r  to  t h e  o n s e t  o f  l a b o u r  
compared w i t h  o t h e r  days  o f  p re g n a n c y  ( f o r  r e v i e w s  s e e :
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W il l ia m s  & Vane, 1975» H o r to n  & P o y s e r ,  1 97 6 ) .  From t h e s e  
f i n d i n g s  i t  was s u g g e s t e d  t h a t  t h e  i n c r e a s e d  amounts  o f  PGs 
d e t e c t e d  may be i n v o l v e d  i n  t h e  p a r t u r i t i o n  p r o c e s s .  T h is  
s u g g e s t i o n  was s t r e n g t h e n e d  by t h e  f i n d i n g s  t h a t  PGs o f  t h e  
E o r  F s e r i e s  were  p o w e r f u l  u t e r i n e  s t i m u l a n t s  i n  t h e  p r e g ­
n a n t  u t e r i  o f  humans (Embrey, 1969; W iq v i s t ,  Bygdeman & 
K i r t o n ,  1971)» r a t s  (Fuchs & Mok, 1973) and sh e ep  ( K e i r s e ,  
P a t t e n ,  A nderson ,  T u r n b u l l ,  Jo h n s ,  W ooste r  & P i c k l e s ,  1973) 
and may h e l p  i n  t h e  e x p u l s i o n  o f  t h e  u t e r i n e  c o n t e n t s  a t  
p a r t u r i t i o n .  F u r t h e r  s u p p o r t  f o r  t h i s  s u g g e s t i o n  comes from 
t h e  f a c t  t h a t  exogenous PGs can  in d u c e  l a b o u r  i n  women 
(Karim, 1971; Karim & Sharma, 1972) ,  monkeys (Oshima & 
Takenaka,  1977)» g o a t s  ( C u r r i e  & T horburn ,  1973)» r a b b i t s  
(Csapo & W ie s t ,  1972) and r a t s  (Buck le  & N a t h a n i e l s z ,  1973)*
PGs were  a l s o  found  t o  be  v e r y  s u c c e s s f u l  i n  i n d u c i n g  
a b o r t i o n  i n  e a r l y  and mid p re g n a n c y  i n  s e v e r a l  s p e c i e s  when 
a d m i n i s t e r e d  by v a r i o u s  r o u t e s  ( f o r  r e v i e w s  s e e  W i l l i a m s  & 
Vane, 1975; H o r to n  & P o y s e r ,  1 976) .  F u r t h e r m o r e ,  PGs hav e  
been  i m p l i c a t e d  i n  t h e  mechanism o f  s a l i n e - i n d u c e d  a b o r t i o n  
i n  humans s i n c e  p r e a d m i n i s t r a t i o n  o f  i n d o m e t h a c in  p r o l o n g e d  
t h e  i n d u c t i o n  and t h e  a b o r t i o n  t im e  (Waltman, T r icom i  & 
P a l a v ,  19 72 ) .
F u r t h e r  s u p p o r t  f o r  t h e  i n v o lv e m e n t  o f  PGs i n  t h e  
p r o c e s s  o f  p a r t u r i t i o n  came from t h e  f i n d i n g  t h a t  a d m i n i s ­
t r a t i o n  o f  PG s y n t h e s i s  i n h i b i t o r s  d e l a y e d  and p r o l o n g e d
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p a r t u r i t i o n  i n  s e v e r a l  s p e c i e s  ( f o r  r e v i e w  s e e  W i l l i a m s  & 
Vane, 1975)* T h is  t y p e  o f  a p p ro a c h  to  i n v e s t i g a t e  t h e  r o l e  
o f  PGs p r o b a b l y  stemmed from t h e  s u g g e s t i o n  by Vane and 
W i l l i a m s  (1972, 1973) t h a t  t h e  s p o n t a n e o u s  a c t i v i t y  o f  t h e  
i s o l a t e d  p r e g n a n t  r a t  u t e r u s  may be  due t o  i n t r a m u r a l  PG 
g e n e r a t i o n .  T h is  was b a s e d  on t h e  f i n d i n g  t h a t  i n d o m e t h a c in  
a b o l i s h e d  PG r e l e a s e  and u t e r i n e  a c t i v i t y  and t h a t  t h e  
l a t t e r  was r e s t o r e d  by t h e  a d d i t i o n  o f  low c o n c e n t r a t i o n s  o f  
PGEg o r  PGF^^. F u r t h e r  s u p p o r t  f o r  t h i s  h y p o t h e s i s  came 
from t h e  f i n d i n g  t h a t  p a s s i v e  im m u n iz a t io n  o f  r a t s  a g a i n s t  
PGFg^ i n  l a t e  p r e g n a n c y  d e l a y e d  p a r t u r i t i o n  (Dunn, Humph­
r i e s ,  J u d k i n s ,  Kendal  & K n ig h t ,  19 73 ) .
S e v e r a l  r e p o r t s  s u g g e s t  t h a t  t h e  e f f e c t  o f  PGs i n  
t e r m i n a t i n g  p re g n a n c y  may be  due t o  a  l u t e o l y t i c  e f f e c t  
whereby endogenous p r o g e s t r o n e  l e v e l s  a r e  d e c r e a s e d  and t h u s  
t h e  u t e r u s  i s  r e l i e v e d  from t h e  " p r o g e s t r o n e - b l o c k "  r e s u l t ­
i n g  i n  an  i n c r e a s e  i n  s e n s i t i v i t y  t o  i n t r i n s i c  and e x t r i n s i c  
s t i m u l i .  T h is  s u g g e s t i o n  a r o s e  from t h e  f i n d i n g  t h a t  
a d m i n i s t r a t i o n  o f  FGF^^ d u r i n g  p re g n a n c y  d e c r e a s e d  p r o g e s ­
t r o n e  l e v e l s  i n  v a r i o u s  s p e c i e s  (H or ton  & P o y s e r ,  19 7 6 ) .  
L i t t l e  i s  known o f  t h e  l u t e o l y t i c  e f f e c t  o f  o t h e r  p r o s t a ­
g l a n d i n s  a l t h o u g h  G u tk n e c h t ,  C o r n e t t e  and P h a r i s s  (1969) 
r e p o r t e d  t h a t  PGEg c au se d  r a p i d  and i r r e v e r s i b l e  d e s t r u c t i o n  
o f  t h e  p r o g e s t r o n e  s y n t h e s i z i n g  mechanisms o f  l u t e a l  t i s s u e  
o f  p r e g n a n t  r a b b i t s  and r a t s .
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S u p p o r t  f o r  t h e  t h e s i s  t h a t  t h e  l u t e o l y t i c  e f f e c t  o f  
PGF^^ c o n t r i b u t e s  t o  i t s  p re g n a n c y  t e r m i n a t i n g  e f f e c t  came 
from t h e  f i n d i n g s  t h a t  p r e a d m i n i s t r a t i o n  o f  p r o g e s t r o n e  
a n n u l l e d  t h e  e f f e c t  o f  PG?2^  i n  r a t s  ( G u tk n e c h t ,  e t  a l . ,  
1 9 6 9 ; Fuchs & Mok, 1 9 7 3 )» h a m s t e r s  (L a b h se tw a r ,  1972) and 
mice  ( B a r tk e  e t  a l . ,  1 9 7 2 ) .  However,  p r o g e s t r o n e  a d m i n i s ­
t r a t i o n  f a i l e d  t o  p r o t e c t  a g a i n s t  t h e  a b o r t i f a c i e n t  e f f e c t  
o f  PGEg and PGF^^ i n  g u i n e a - p i g s  and r h e s u s  monkeys ( E ig e r ,  
Hasan ,  S c h m id t - G o l d w i t z e r  & Huempel, 1978) i n d i c a t i n g  t h a t  
PGs a p p a r e n t l y  e x e r t  o x y t o c i c  r a t h e r  t h a n  l u t e o l y t i c  
a b o r t i f a c i e n t  a c t i o n s .
1 .10  The i n v o lv e m e n t  o f  PGs i n  D r u g - in d u c e d  U t e r i n e  
C o n t r a c t i o n s
The u t e r i n e  s t i m u l a n t  e f f e c t  o f  s e v e r a l  o x y t o c i c  d ru g s  
i n  r a t  u t e r i  i n  v i t r o  o r  i n  v iv o  h a s  been  shown t o  be 
r e d u c e d  i n  p r e s e n c e  o f  t h e  c y c lo - o x y g e n a s e  i n h i b i t o r s  
i n d o m e th a c in  and m e c lo f e n a m a te .  Such an e f f e c t  h a s  b een  
o b s e r v e d  w i t h  o x y t o c i n  (Vane & W i l l i a m s ,  1973; W hal ley ,  
1 9 7 8 ) ,  b r a d y k i n i n  ( S o r r e n t i n o ,  Capasso & DiRosa ,  1972; 
W hal ley ,  1 979) ,  a n g i o t e n s i n  I I  ( B a u d o u in -L e g ro s ,  Meyer & 
W orcel ,  1 9 7 4 ) and 5 - h y d r o x y t r y p t a m i n e  ( S o r r e n t i n o  e t  a l . ,  
1 9 7 2 ) .  F u r t h e r m o r e ,  i n d o m e t h a c in  h a s  been  shown t o  d e l a y  
o x y t o c i n - i n d u c e d  p a r t u r i t i o n  i n  r a t s  (Fuchs ,  S m i t a s i r i  & 
C h a n t h a r a k s r i , 1 9 7 6 ) .  A l so ,  t h e  PG r e c e p t o r  a n t a g o n i s t s  
p o l y p h l o r e t i n  p h o s p h a t e  and 7 - o x a - 1 3 - p r o s t a  p o i c  a c i d
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a n t a g o n i s e d  t h e  u t e r i n e  s t i m u l a n t  e f f e c t  o f  b o th  b r a d y k i n i n  
(Whalley & Raynes ,  1979) and a n g i o t e n s i n  I I  (B audou in-  
L e g ro s ,  Meyer & W orcel ,  1975) i n  t h e  i s o l a t e d  r a t  u t e r u s .
The above  f i n d i n g s  c l e a r l y  i n d i c a t e  t h a t  a  PG -m edia ted  
s t e p  may be i n v o l v e d  i n  t h e  u t e r i n e  s t i m u l a n t  e f f e c t  o f  
t h e s e  d r u g s .  However, r e s u l t s  o b t a i n e d  f rom  t h e  u se  o f  
c y c l o - o x y g e n a s e  i n h i b i t o r s  o r ' P G - r e c e p t o r  a n t a g o n i s t s  a r e  n o t  
s p e c i f i c  i n  d e t e r m i n i n g  t h e  t y p e  o f  PG t h a t  i s  i n v o l v e d  i n  
t h e  d r u g - i n d u c e d  c o n t r a c t i o n s .
1 .11  E f f e c t  o f  PGs on t h e  C e rv ix
S e v e r a l  i n v e s t i g a t o r s  b e l i e v e  t h a t  PGs in v o lv e m e n t  i n  
t h e  p a r t u r i t i o n  p r o c e s s  may i n v o l v e ,  b e s i d e  t h e  l u t e o l y t i c  
and t h e  o x y t o c i c  e f f e c t s ,  a  r e l a x a n t  e f f e c t  on t h e  c e r v i x  
r e s u l t i n g  i n  c e r v i c a l  d i l a t a t i o n  t h a t  h a s t e n s  t h e  d e l i v e r y  
p r o c e s s .  Such an e f f e c t  h a s  been  n o t i c e d  a f t e r  i n f u s i o n  o f  
PGF^^ i n t o  sh e ep  ( F i t z p a t r i c k ,  1977) and a f t e r  PGEg o r  
PGFg^ i n f u s i o n  i n t o  r a t s  ( H o l l i n g s w o r t h ,  G a l l i m o r e  & 
I sh e rw oo d ,  1 980) ,  o r  a f t e r  PGE^ i n t o  r a b b i t s  o r  PGEg i n t o  
humans ( In g e lm a n -S a n d b e rg ,  1968; C a l d e r ,  Embry & T a i t ,  1977) .  
In  a d d i t i o n ,  a d m i n i s t r a t i o n  o f  t h e  PG s y n t h e t a s e  i n h i b i t o r ,  
m ec lo fe n am ic  a c i d  i n t o  p r e g n a n t  sh e ep  d e c r e a s e d  c e r v i c a l  
r i p e n i n g  and d i l a t a t i o n  ( M i t c h e l l  & F l i n t ,  197 8 ) .
1 .1 2  R e g u l a t i o n  o f  u t e r i n e  b lo o d  f lo w
U t e r i n e  b lo o d  f lo w  i s  known t o  i n c r e a s e  m ark e d ly  d u r i n g  
l a t e  p re g n a n c y  ( M e t c a l f e ,  Romney, Sw ar tw ou t ,  P i t c a r i m ,
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Let h i n  & B a r ro n ,  1959)•  Flow a l s o  i n c r e a s e s  d u r i n g  p r o -  
e s t r u s  a n d o e s t r u s  i n  r a t s  ( B a t t a  & M a r t i n i ,  1 9 7 5 ) » t h e  
p h a s e s  o f  t h e  c y c l e  i n  which u t e r i n e  PG s y n t h e s i s  i s  known 
to  be  h i g h  (S a k se n a  & H a r p e r ,  1972; Ham, C i r i l l o ,  Z a n e t t i  & 
K ueh l ,  19 75 ) .  S in c e  t h e  u t e r u s  i s  known t o  s y n t h e s i z e  PGs 
which d e c r e a s e  t o t a l  p e r i p h e r a l  r e s i s t a n c e  and i n c r e a s e  
b lo o d  f lo w  i n  many r e g i o n a l  c i r c u l a t i o n s  (Nakano, 1972) 
s e v e r a l  w o rk e r s  have  i n v e s t i g a t e d  t h e  p a r t i c i p a t i o n  o f  
l o c a l l y  s y n t h e s i z e d  PGs i n  t h e  r e g u l a t i o n  o f  u t e r i n e  b lo o d  
f lo w .  A d m i n i s t r a t i o n  o f  t h e  PG s y n t h e t a s e  i n h i b i t o r s  such  
as  i n d o m e t h a c in  o r  m ec lo fen am ic  a c i d  were fou nd  t o  d e c r e a s e  
u t e r i n e  b lo o d  f lo w  (UBF) i n  p r e g n a n t  dogs (T e r r a g n o ,
T e r ra g n o ,  P a c h o lc z y k  & McGiff ,  1973) and r a b b i t s  (Venuto ,
0 ' D o r i s i o ,  S t e i n  & F e r r i s ,  1975) .  F u r t h e r m o r e ,  a d m i n i s t r a t i o n  
o f  a r a c h i d o n i c  a c i d  i n t o  p r e g n a n t  dogs i n c r e a s e d  UBF and 
t h i s  e f f e c t  was a b o l i s h e d  by p r e a d m i n i s t r a t i o n  o f  i n d o ­
m e th a c in  (T e r r a g n o ,  T e r r a g n o ,  P a c h o lc z y k  & McGiff ,  1 9 7 4 ) .  
A d m i n i s t r a t i o n  o f  i n d o m e th a c in  o r  m ec lo fe n am ic  a c i d  
a b o l i s h e d  o e s t r o g e n - i n d u c e d  i n c r e a s e s  i n  PGs and UBF i n  
r a t s  (Ryan, C l a r k ,  van  Orden & Brody,  1974) and sheep  
( C la r k ,  van  Orden,  Meldrum, Brody & Brinkman,  1 976) .  The 
r e s u l t s  o f  t h e s e  s t u d i e s  s u g g e s t  t h a t  endogenous PGs may be 
i n v o l v e d  i n  t h e  b a s a l  o r  h o rm o n e - in d u c e d  i n c r e a s e s  i n  UBF.
To c h a r a c t e r i z e  t h e  t y p e  o f  PG i n v o l v e d  i n  t h e  
i n c r e a s e d  UBF, t h e  e f f e c t s  o f  exogenous  PGs h av e  been
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i n v e s t i g a t e d  b u t  t h e  r e s u l t s  were v a r i a b l e .  On t h e  one 
hand ,  PGE^ i n c r e a s e d  UBF i n  dogs b u t  t h e  e f f e c t  was a n t a ­
g o n i z e d  by PGFg^ ( C la r k  & Brody, 197 7 ) .  C o n v e r s e ly ,  
a d m i n i s t r a t i o n  o f  b o th  PGF_. o r  PGE_ d e c r e a s e d  UBF i n  r a t s  
( B a t t a  & M a r t i n i ,  1975) and monkeys (Novy, Thomas & L ee s ,  
1975; K i r t o n ,  K im b a l l  & P o r t e u s ,  19 7 6 ) .
Thus,  s t u d i e s  w i t h  PG s y n t h e t a s e  i n h i b i t o r s  s u g g e s t  
t h a t  a  PG c y c l o r o x y g e n a s e - d e r i v e d  a r a c h i d o n i c  a c i d  m e tab o -  
l i t e ( s )  may c o n t r i b u t e  to  t h e  m a in te n a n c e  o f  an i n c r e a s e d  
UBF d u r i n g  p r e g n a n c y ,  b u t  s t u d i e s  w i t h  exogenous  PGs 
e x c lu d e  a  u n i v e r s a l  r o l e  f o r  PGEg and t h i s  i s  s t r e n g t h e n e d  
by t h e  f a i l u r e  o f  h ig h  d o s e s  o f  PGEg t o  c o m p l e t e l y  r e v e r s e  
i n d o m e t h a c i n - i n d u c e d  d e c r e a s e  i n  UBF i n  p r e g n a n t  dogs 
(T e r rag n o  e t  a l . ,  1974) .  PGIg i s  known t o  be  a p o t e n t  
v a s o d i l a t o r .  I t  i s  p o s s i b l e  t h a t  t h e  i n c r e a s e d  UBF s e e n  
d u r i n g  p r e g n a n c y  may be  m e d ia te d  th r o u g h  PGIg.
1 .13  E s t i m a t i o n  o f  p r o s t a c y c l i n  i n  b i o l o g i c a l  f l u i d s  and  
t i s s u e s
As t h e  a im o f  t h i s  t h e s i s  i s  t o  q u a n t i f y  PGIg o u t p u t  
from u t e r i n e  t i s s u e s  a  s h o r t  r e v i e w  o f  t h e  m ethods  a v a i l a b l e  
i s  g i v e n  be low .  Th^' m ethods  c o m p r i se :
A) B i o l o g i c a l  a s s a y s
These  i n c l u d e  e s t i m a t i n g  t h e  a b i l i t y  o f  a  sam ple  
o f  i n c u b a t i o n  f l u i d  t o  r e d u c e  p l a t e l e t  a g g r e g a t i o n  i n  
p l a t e l e t - r i c h  p la s m a  i n d u c e d  by a  s t a n d a r d  d o se  o f  an
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a g g r e g a t i n g  a g e n t ,  eg. a d e n o s i n e  d i p h o s p h a t e  (ADP) (Moncada 
e t  a l . ,  19 7 6 a ) .  A l t e r n a t i v e l y ,  t h e  a b i l i t y  o f  a  sample  t o  
i n h i b i t  t h e  d e p o s i t i o n  o f  p l a t e l e t s  on b l o o d - s u p e r f u s e d  
c o l l a g e n  s t r i p s  may be s t u d i e d  (G ry g le w sk i ,  K o rb u t  & 
O c e t k i e w ic z ,  1 9 7 8 a ) .  A n o th e r  method i s  t o  a s s e s s  t h e  
r e l a x a n t  e f f e c t  o f  t h e  sample  upon s u p e r f u s e d  s t r i p s  o f  
b o v in e  c o r o n a r y  a r t e r y  (Moncada e t  a l . ,  1 9 7 6 a ;G ry g le w s k i ,  
D e m b in sk a -K ie c , Zmuda & Gryg lew ska ,  1978b) .  In  a l l  t h e s e  
m ethods  t h e  b i o l o g i c a l  a c t i v i t y  p r e s e n t  i n  t h e  sam ple  i s  
compared w i t h  t h a t  o f  a u t h e n t i c  PGIg.
The p l a t e l e t  a g g r e g a t i o n  b i o a s s a y  h a s  t h e  a d v a n t a g e  o f  
r a p i d i t y  and h i g h  s e n s i t i v i t y  (p ico g ra m s  o f  a c t i v i t y  can  be 
d e t e c t e d ) .  However,  t h e r e  i s  t h e  p o s s i b i l i t y  o f  i n t e r ­
f e r e n c e  from o t h e r  a n t i a g g r e g a t o r y  s u b s t a n c e s  p r e s e n t  i n  
t h e  sam ple  a s s a y e d .  F o r  i n s t a n c e ,  b o th  PGD2 and 6-oxo-PGE^ 
i n h i b i t  d r u g - i n d u c e d  p l a t e l e t  a g g r e g a t i o n  (S m i th ,  S i l v e r ,  
Ingerman & K o c s i s ,  1974; Lee, McGiff ,  H o u s e h o ld e r ,  Sun & 
Wong, 1 9 7 9 ) '  However, c a r e f u l  c o n t r o l s  may be  i n s t i t u t e d  
t o  t a k e  a c c o u n t  o f  such  e f f e c t s .  The b o v i n e - c o r o n a r y  
a r t e r y  b i o a s s a y  h a s  t h e  d i s a d v a n t a g e  t h a t  t h e  i n v e s t i g a t o r  
h a s  t o  w a i t  f o r  l o n g  p e r i o d s  (4 -7  h o u r s )  t o  a l l o w  f o r  t h e  
i n i t i a l  r e l a x a t i o n  and s t a b i l i z a t i o n  o f  t h e  r e s t i n g t o n e  o f  
t h e  p r e p a r a t i o n .  However, such  t im e  can  be  r e d u c e d  by 
p r e v i o u s  s t o r a g e  o f  t h e  f r e s h  t i s s u e  i n  K rebs  s o l u t i o n  a t  
4°C f o r  48 h o u r s  ( D u s t in g ,  Moncada & Vane, 1977) b u t
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r e c o v e r y  o f  t h e  t i s s u e  i s  s t i l l  s lo w .  O th e r  PGs such  a s  
PGEg, PGF^^ o r  6-oxo-PGE^ which may be  p r e s e n t  w i t h  PGIg 
t e n d  t o  c o n t r a c t  t h e  t i s s u e  (Omini, Moncada & Vane, 1977» 
Gimeno, e t  a l . ,  1980) .
B) R a d io c h e m ic a l  a s s a y s
I n  t h i s  t y p e  o f  e x p e r im e n t  / ^ c / - l a b e l l e d  a r a c h i ­
d o n ic  a c i d  i s  i n c u b a t e d  w i t h  t h e  t i s s u e  u n d e r  s t u d y .  The 
p r o d u c t s  a r e  e x t r a c t e d ,  c o n c e n t r a t e d  and s e p a r a t e d  by t h i n  
l a y e r  c h ro m a to g ra p h y .  S p e c i a l  s o l v e n t  s y s t e m s  a r e  n e c e s s a r y  
a s  i n  t h e  c o n v e n t i o n a l  sy s te m s  PGEg and 6-oxo-PGF^^ h ave  
s i m i l a r  Rf v a l u e s  ( C o t t e e ,  F lo w e r ,  Moncada, Salmon & Vane, 
1977; Sun, Chapman & McGuire, 1977; Salmon e t  a l . ,  1 9 7 8 ) .
G) Radio immunoassays
These  a s s a y s  q u a n t i f y  t h e  amounts  o f  6-oxo-PGF^^ 
p r e s e n t  i n  a  sy s te m  u s i n g  an  a n t i s e r u m  c o n t a i n i n g  a n t i b o d i e s  
to  6-oxo-PGF^^ o b t a i n e d  from r a b b i t s  immunized w i t h  6 -o x o -  
PGF^^ c o n j u g a t e d  t o  b o v in e  serum a lb u m in  (Salmon, 1 9 7 8 ) .  A 
d i s a d v a n t a g e  o f  rad io im m u n o a ssa y s  i s  t h a t  t h e  a n t i b o d i e s  
r a i s e d  a g a i n s t  6-oxo-PGF^^ c r o s s - r e a c t  100# w i t h  6-oxo-PGE^ 
(Lee e t  a l . , 1979)•
D) G a s -c h ro m a tog rap hy -M ass  S p e c t r o m e t r y  a s s a y s
These  a s s a y s  q u a n t i f y  t h e  amounts  o f  6-oxo-PGF^^ 
p r e s e n t  i n  a sy s te m  a f t e r  t h e i r  e x t r a c t i o n  and c o n v e r s i o n  to  
t h e i r  0 -m e th y l  o x im e ,m e th y l  e s t e r  d e r i v a t i v e s  u s i n g  s u i t a b l e  
g a s - c h r o m a to g r a p h y - m a s s  s p e c t r o m e t r y  e q u ipm en t  (Hensby,  
F i t z g e r a l d ,  F r iedm an ,  Lewis & D o l l e r y ,  1 9 7 9 ) .
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The d i s a d v a n t a g e  o f  r a d i o c h e m i c a l ,  rad io im m une-  and 
g a s - c h r o m a to g r a p h y - m a s s  s p e c t r o m e t r y  a s s a y s  i s  t h a t  t h e y  a r e  
t im e  consuming a s  t h e y  i n v o l v e  e x t r a c t i o n ,  p u r i f i c a t i o n  and 
som etim es  d e r i v a t i s a t i o n  s t e p s .  I n  a d d i t i o n  t h e y  do n o t  
m easu re  t h e  a c t u a l  amounts  o f  PGIg i n  a  sam ple  b u t  t h e  
amounts  o f  d e g r a d a t i v e  p r o d u c t ,  6-oxo-PGF^^.  I t  i s  a  t a c i t  
a s s u m p t io n  t h a t  a l l  t h e  PGI^ formed i s  c o n v e r t e d  t o  6 - o x o -  
PGF^^. D e t a i l e d  s t u d i e s  o f  PGI^ m e ta b o l i s m  h ave  r e v e a l e d  
t h a t  PGIg i s  m e t a b o l i z e d  t o  s e v e r a l  o t h e r  m e t a b o l i t e s  
b e s i d e s  6-oxo-PGF^^ such  a s  6 , 1 5 -d ik e to -P G F ^ ^ ,  1 3 , 1 4 - d i h y d r o  
6 , 1 5 - d i k e t o  PGF^^, t h e  d i n o r  d e r i v a t i v e  o f  6-oxo-PGF^^ and 
t h e  d i n o r  d e r i v a t i v e  o f  1 3 , l 4 - d i h y d r o - 6 , 1 5 - d i k e t o - P G F ^ ^  
(McGuire & Sun, 1978; Sun & T a y l o r ,  1978; Wong, e t  a l . ,  
1 9 7 8 ) .  Thus, m easurem ent  o f  6-oxo-PGF^^ i n  a  sy s tem  
p a r t i c u l a r l y  i n  t h e  p la s m a  may g i v e  an  u n d e r e s t i m a t e  o f  t h e  
a c t u a l  amount o f  PGI^ p r e s e n t .
E) High  P e r fo rm a n c e  l i q u i d  c h rom a to g rap h y  a s s a y s
These a r e  t h e  o n ly  n o n - b i o l o g i c a l  a s s a y s  t h a t  can  
e s t i m a t e  PGIg, a l t h o u g h  i t s  d e g r a d a t i v e  p r o d u c t  6-oxo-PGF^^ 
can a l s o  be  d e te r m in e d  ( H i l l ,  1979; Wynalda, L i n c o ln  & 
F i t z p a t r i c k ,  1979)* However,  t h e  l o w e r  l i m i t  f o r  d e t e c t i o n  
i s  2 -3  yg*
Of a l l  t h e  methods a v a i l a b l e  f o r  e s t i m a t i o n  o f  PGIg, 
t h e  p l a t e l e t - a g g r e g a t i o n  b i o a s s a y  i s  t h e  more c o n v e n i e n t  
b e c a u s e  i t  e s t i m a t e s  t h e  l e v e l s  o f  PGIg and n o t  i t s
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m e t a b o l i t e s ,  i t  i s  a l s o  r a p i d  and r e l a t i v e l y  c h ea p .  Thus, 
t h i s  b i o a s s a y  i s  u sed  i n  t h i s  s t u d y .
1 . l 4  Aims o f  t h e  i n v e s t i g a t i o n
1) To d e t e r m i n e  t h e  o p t im a l  c o n d i t i o n s  f o r  r e l e a s e  o f  
p r o s t a c y c l i n  f rom  t h e  p r e g n a n t  r a t  u t e r u s .
2) To compare p r o s t a c y c l i n  g e n e r a t i o n  by t h e  d i f f e r e n t  
u t e r i n e  f r a c t i o n s  (myometrium, d e c i d u a ,  i m p l a n t a t i o n  s i t e s ,  
myometrium u n d e r  t h e  p l a c e n t a  and whole  u t e r i n e  f r a c t i o n s )  
d u r i n g  p r e g n a n c y  i n  r a t s .
3) To s t u d y  t h e  e f f e c t  o f  exogenous  p r o s t a c y c l i n  on
t h e  a c t i v i t y  o f  t h e  i s o l a t e d  p r e g n a n t  r a t  u t e r u s  and to
compare i t s  e f f e c t  w i t h  t h a t  o f  i t s  m e t a b o l i t e  6 - o x o - P G F ^
and o t h e r  PGs such  a s  PGE„ and PGFL..
2  2c^
4) To i n v e s t i g a t e  t h e  e f f e c t  o f  u t e r i n e  s t i m u l a n t  and 





2 . 1  P r e p a r a t i o n  o f  u t e r i n e  f r a c t i o n s  from p r e g n a n t  r a t s  
Female W i s t a r  r a t s  (200  t o  250 g)  were mated  
o v e r n i g h t ;  and t h e  f o l l o w i n g  day v a g i n a l  sm ears  were t a k e n .  
The p r e s e n c e  o f  sperm was t a k e n  a s  e v id e n c e  o f  f e r t i l i z a t i o n ,  
and t h i s  day d e n o te d  day 1 o f  p r e g n a n c y .  Anim als  were k i l l e d  
on s e l e c t e d  days  o f  p re g n a n c y ;  and v i a  l a p a r o to m y  t h e  
u t e r i n e  h o r n s  were  d i s s e c t e d  o u t  and t r a n s f e r r e d  t o  P e t r i  
d i s h e s  c o n t a i n i n g  i c e - c o l d  Krebs  s o l u t i o n .  The u t e r i n e  
c o n t e n t s  were removed; t h e  a r e a s  which l a y  b e n e a th  t h e  
p l a c e n t a e  ( s e e  F i g u r e  3) were  t h e n  d i s s e c t e d  o u t  and 
p l a c e d  i n  i c e - c o l d  Krebs  s o l u t i o n .  D e c i d u a l  t i s s u e  was 
s e p a r a t e d  from t h e  myometrium by s c r a p i n g  w i t h  a  m ic ro sc o p e  
s l i d e  (W i l l i a m s ,  1973)°
I n  some e x p e r i m e n t s  22 day p r e g n a n t  r a t s  were 
a n a e s t h e t i z e d  w i t h  p e n t o b a r b i t o n e  sodium ( S a g i t a l ;  M&B)
70 mg/Kg S . C . ;  t h e n  t h e  u t e r i n e  h o r n s  were exposed  v i a  
l a p a r o to m y  and k e p t  m o i s t  w i t h  warm K rebs  s o l u t i o n .  I n  each 
r a t  t h e  a r t e r i a l  s u p p ly  o f  one u t e r i n e  h o r n  was c lamped,  and 
th e  o t h e r  u t e r i n e  h o rn  was p e r f u s e d  w i th  K rebs  s o l u t i o n  v i a  
t h e  d o r s a l  a o r t a  a t  a  20 m l /m in .  f o r  15 m in.  u n t i l  no b lo o d  
was v i s i b l e .  The vena  cava  was s e c t i o n e d  t o  a l l o w  p e r f u s a t e  
to  e s c a p e .  Both u t e r i n e  h o r n s  were  t h e n  removed and t r e a t e d  
a s  d e s c r i b e d  a b o v e .  P o r t i o n s  o f  t h e  d i f f e r e n t  u t e r i n e  
f r a c t i o n s  were  weighed  ( a b o u t  50 t o  1000 mg) and c o v e re d  
w i th  i c e - c o l d  K rebs  s o l u t i o n  u n t i l  r e q u i r e d  ( u s u a l l y  30 t o  




F ig u r e  3* Rat u t e r u s  c u t  l o n g i t u d i n a l l y  to  show a r e a s  
which l a y  b e n e a th  t h e  p l a c e n t a e  (a and b ) .
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2 .2  P r e p a r a t i o n  o f  i m p l a n t a t i o n  s i t e s
To r e v e a l  t h e  l o c a t i o n  o f  t h e  i m p l a n t a t i o n  s i t e s  
on e a r l y  days  o f  p r e g n a n c y ,  each r a t  was a n a e s t h e t i z e d  w i th  
e t h e r  and 0 . 5  ml o f  Evans Blue  s o l u t i o n  ( 0 . 5 0  (w/v) i n  
s a l i n e )  was i n j e c t e d  v i a  a  t a i l  v e i n .  The a n im a l  was k i l l e d  
15 min.  l a t e r .  The b l u e  dye s i t e s  i n  t h e  u t e r i n e  t i s s u e  
( i n d i c a t i v e  o f  t h e  i m p l a n t a t i o n  s i t e s )  were c u t  o u t  and 
p l a c e d  i n  i c e - c o l d  K rebs  s o l u t i o n  u n t i l  r e q u i r e d .
2 .3  I n c u b a t i o n  c o n d i t i o n s
To s t u d y  t h e  e f f e c t  o f  t e m p e r a t u r e  and pH on PGIg 
r e l e a s e ,  t h e  m y o m é t r i a l  sam p les  from 20 t o  2 2 -d ay  p r e g n a n t  
r a t s  were b l o t t e d  d ry  and su sp en d e d  i n  u n g a s s e d  K rebs  
s o l u t i o n  (pH 8) o r  T r i s  b u f f e r  (50mM; pH 7 . 4  o r  8) t o  g i v e  a 
250 (w/v) m i x t u r e .  The r e a c t i o n  was i n i t i a t e d  by ch o p p in g  
t h e  sample f i n e l y  w i t h  d i s s e c t i n g  s c i s s o r s .  I n c u b a t i o n s  
were  p e r f o r m e d  a t  20^0 o r  a t  37°C f o r  v a r i o u s  p e r i o d s  o f  
t i m e .  P o r t i o n s  o f  t h e  i n c u b a t i o n  f l u i d  were  removed and 
t h e i r  PGIg c o n t e n t s  were  e s t i m a t e d .
2 . 4  E s t i m a t i o n  o f  P r o s t a c y c l i n  c o n t e n t  o f  I n c u b a t i o n  Media
New Z e a la n d  w h i t e  r a b b i t s  ( 2 . 5  t o  4 Kg) were  
a n a e s t h e t i z e d  w i t h  e t h e r ;  b lo o d  was w i thd raw n  by c a r d i a c  
p u n c t u r e  ( u s i n g  a  l 6 - g a u g e  n e e d l e  t o  which a  3 - i n c h  l o n g  
p i e c e  o f  s i l i c o n e  t u b e  was a t t a c h e d )  i n t o  p l a s t i c  t u b e s  
c o n t a i n i n g  3*80 (w/v) sodium c i t r a t e  (9 v o l  o f  b lo o d  t o
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1 v o l  o f  c i t r a t e ) .  The b lo o d  was c e n t r i f u g e d  a t  200 g f o r  
10 min.  a t  20°C t o  o b t a i n  t h e  p l a t e l e t - r i c h  p la s m a  (PRP) 
which was a s p i r a t e d  and p o o l e d  i n t o  one l a r g e  p l a s t i c  t u b e .  
The PRP was d i v i d e d  i n t o  0 . 5  ml p o r t i o n s  and p l a c e d  i n t o  
3-ml p l a s t i c  t u b e s  (Luckham P T /0 9 4 4 ) .  Each t u b e  was p l a c e d  
i n  an a g g r e g o m e t e r  (B r y s to n  L t d . ) ,  warmed t o  37^0 
and s t i r r e d  a t  1100 rpm. The o u t p u t  f rom t h e  a g g r e g o m e t e r  
was c o n n e c te d  t o  a Tekman r e c o r d e r .  I n  each  e x p e r i m e n t  t h e  
s m a l l e s t  dose  o f  a d e n o s i n e - 5 ' - d i p h o s p h a t e  (ADP) t h a t  p r o ­
duced an i r r e v e r s i b l e  a g g r e g a t i o n  r e s p o n s e  ( l a s t i n g  a t  
l e a s t  4 m i n . )  was found  (5-lOpiM f i n a l  c o n c e n t r a t i o n  i n  t h e  
c u v e t t e ) .  T h is  dose  was t h e n  u sed  t h r o u g h o u t  t h e  e x p e r i m e n t .  
Samples o f  i n c u b a t i o n  m edia  o r  a u t h e n t i c  PGIg ( l . 25- 20p l )  
were  added t o  t h e  c u v e t t e  one m in u te  b e f o r e  t h e  a d d i t i o n  o f  
ADP and t h e  a n t i - a g g r e g a t e r y  e f f e c t s  were  r e c o r d e d .  The 
PGI^ c o n t e n t  o f  t h e  sample  was t h e n  e s t i m a t e d  u s i n g  a  2 + 2 
d o se s  a s s a y ,  and e x p r e s s e d  a s  p r o s t a c y c l i n  p r o d u c t i o n  i n  
ng/mg wet  w e ig h t  o f  t i s s u e  o v e r  t h e  s p e c i f i e d  i n c u b a t i o n  
p e r i o d .
2.5 Determination of coefficients of variation of the 
aggregation assay
The c o e f f i c i e n t s  o f  v a r i a t i o n  o f  t h e  a n t i ­
a g g r e g a t o r y  a s s a y  f o r  PGI2 were  c a l c u l a t e d  i n  t h e  f o l l o w i n g  
manner:  2 p.g o f  a u t h e n t i c  PGI2 were added  t o  5 ml o f
m y o m é t r i a l  i n c u b a t i o n  medium whose PGI2 c o n t e n t  was
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i n a c t i v a t e d  by h e a t i n g  a t  37°C f o r  20 min.  The f i n a l  
s o l u t i o n  was d i v i d e d  i n t o  4 e q u a l  p o r t i o n s .  The PGIg 
c o n t e n t  o f  e ach  p o r t i o n  was t h e n  a s s a y e d  a g a i n s t  a u t h e n t i c  
PGIg u s i n g  PRP from 4 d i f f e r e n t  r a b b i t s .  I n  each  e x p e r i m e n t  
f o u r  2 + 2  d o s e s  a s s a y  were u s e d .  The c o e f f i c i e n t  o f  v a r i a t i o n  
o f  t h e  d i f f e r e n t  c o n c e n t r a t i o n s  (x)  was c a l c u l a t e d  by 
S t a n d a r d  d e v i a t i o n  o f  x /mean o f  x  x 1000.
2 .6  E f f e c t  o f  a l k a l i n i z a t i o n  on t h e  a n t i - a g g r e g a t o r v  
m a t e r i a l  r e l e a s e d  from m yom etr ia
M y o m é tr ia l  t i s s u e  was i n c u b a t e d  i n  K rebs  s o l u t i o n  
(250 w/v) a t  20°C f o r  15 min.  The i n c u b a t i o n  medium was 
a s p i r a t e d ,  and t h e  a n t i - a g g r e g a t o r y  e f f e c t  o f  a  p o r t i o n  was 
a s s a y e d .  A n o th e r  p o r t i o n  was t h e n  a d j u s t e d  t o  pH 12 w i t h  
l.OM NaOH and m a i n t a i n e d  t h u s  f o r  60 min .  a t  4°C; t h e n  i t  
was a c i d i f i e d  t o  pH 8 w i t h  l.OM H c l ,  and i t s  a n t i - a g g r e g a t o r y  
a c t i v i t y  was r e a s s a y e d .  Doses o f  a u t h e n t i c  PGIg, PGD2 ,
PGE2 and PGE2 a were  t r e a t e d  s i m i l a r l y .
2 . 7  E f f e c t  o f  i n h i b i t o r s  o f  a r a c h i d o n i c  a c i d  m e ta b o l i s m
To s t u d y  t h e  e f f e c t  o f  d r u g s  t h a t  a r e  known t o  
i n h i b i t  PGI2 s y n t h e s i s ,  t h e  d r u g s  were  ad ded  a f t e r  c h o p p in g  
t h e  u t e r i n e  t i s s u e ,  o r  t h e  t i s s u e  was p r e - i n c u b a t e d  w i t h  t h e  
d ru g  f o r  1 t o  30  m in .  a t  20°C o r  37^C b e f o r e  c h o p p in g .  The 
t i s s u e  was t h e n  chopped and i n c u b a t e d  a t  20°C f o r  15 min .
The PGI2 c o n t e n t  o f  t h e  i n c u b a t i o n  f l u i d  was t h e n  d e t e r m i n e d .
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When s t u d y i n g  t h e  e f f e c t  o f  so y b e a n  l i p o x i d a s e  
on m y o m é t r i a l  r e l e a s e ,  t h e  enzyme ( d i s s o l v e d  i n  K rebs
s o l u t i o n )  was added  a f t e r  ch o p p in g  t h e  t i s s u e .  The 
i n c u b a t i o n  was t h e n  e i t h e r  s t a r t e d  d i r e c t l y  a t  20°C f o r  15 
m i n . ,  o r  a f t e r  10 min.  p r e - i n c u b a t i o n  a t  4°C, When t h e  
l a t t e r  method was u s e d ,  t h e  i n c u b a t i o n  medium was warmed t o  
20^C b e f o r e  t h e  s t a r t  o f  t h e  f i n a l  i n c u b a t i o n  a t  20°C. In  
some e x p e r i m e n t s  t h e  m y o m é t r i a l  t i s s u e  was i n c u b a t e d  w i th  
l i p o x i d a s e  enzyme t h a t  was b o i l e d  f o r  15 m in .  a t  96°C, o r  
t r e a t e d  w i t h  TYA ( l  mg enzyme p l u s  50 p g  TYA) f o r  30 min. 
a t  37^0 .  When s t u d y i n g  t h e  e f f e c t  o f  TYA on t h e  l i p o x i d a s e  
e f f e c t  on m y o m é t r i a l  PGIg s y n t h e s i s ,  t h e  same amount o f  TYA 
u sed  was added  t o  t h e  c o n t r o l  m y o m é t r i a l  i n c u b a t i o n  medium 
a f t e r  c h o p p in g .
2 .8  E f f e c t  o f  p h o s p h o l i p a s e  A^ (PLA^ ) and a r a c h i d o n i c  a c i d  
(AA) on m y o m é t r i a l  p r o s t a c y c l i n  r e l e a s e
To s tu d y  t h e  e f f e c t  o f  PLA^ o r  AA on m y o m é t r i a l  
PGIg r e l e a s e ,  t h e  d r u g s  were added  i m m e d ia t e l y  p r i o r  t o  t h e  
ch o pp in g  o f  t h e  t i s s u e .
2 .9  I n t e r a c t i o n s  b e tw een  d i f f e r e n t  u t e r i n e  f r a c t i o n s
I n  some e x p e r i m e n t s  m y o m é t r i a l  t i s s u e  from 22-day  
p r e g n a n t  r a t s  was i n c u b a t e d  i n  t h e  p r e s e n c e  o f  n o n - p e r f u s e d  
o r  p e r f u s e d  d e c i d u a  ( 2 :1  w/w) i n  K rebs  s o l u t i o n  (37*5^ w /v ) .  
In  s e v e r a l  e x p e r i m e n t s  m y o m é t r i a l  t i s s u e  was i n c u b a t e d  w i th
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n o n - p e r f u s e d  d e c i d u a  which had  b e en  b o i l e d  a t  96^0 f o r  10 
min.  I n  o t h e r  e x p e r i m e n t s  t h e  d e c i d u a  was i n c u b a t e d  w i t h  
i n d o m e t h a c in ,  o r  TYA (30pg /m l)  f o r  10 min .  a t  37^C b e f o r e  
a d d i t i o n  t o  t h e  myometrium. I n  c e r t a i n  e x p e r i m e n t s  myomét­
r i a l  t i s s u e s  were  i n c u b a t e d  i n  p r e s e n c e  o f  a r a c h i d o n i c  a c i d  
( lO pg /m l)  and i n d o m e t h a c i n - t r e a t e d ,  o r  n o n - t r e a t e d  n o n -  
p e r f u s e d  d e c i d u a .  F i n a l  i n c u b a t i o n s  were  p e r f o r m e d  a t  20°C 
f o r  15 min.  I n  a l l  c a s e s  when m y o m é t r i a l  t i s s u e s  were  
i n c u b a t e d  i n  p r e s e n c e  o f  d r u g - t r e a t e d  d e c i d u a ,  an  e q u i v a l e n t  
amount o f  t h e  d ru g  u se d  was added  to  t h e  i n c u b a t i o n  medium 
o f  t h e  c o n t r o l  m y o m é t r i a l  t i s s u e s  a f t e r  c h o p p in g .
2 .10  E f f e c t  o f  r a t  p l a t e l e t s  on u t e r i n e  p r o s t a c y c l i n  
r e l e a s e
( i )  P r e p a r a t i o n  o f  r a t  p l a t e l e t s
2 2 -d ay  p r e g n a n t  r a t s  were  a n a e s t h e t i z e d  w i t h  
e t h e r .  Blood was w i thd raw n  by c a r d i a c  p u n c t u r e  i n t o  3*8^  
(w/v) sodium c i t r a t e  s o l u t i o n  (9 v o l  o f  b l o o d  + 1 v o l  o f  
c i t r a t e ) .  The b lo o d  was c e n t r i f u g e d  a t  200 g f o r  10 min.  a t  
20°C to  o b t a i n  t h e  PRP. lO pl  o f  t h e  PRP were  u se d  t o  d e t e r ­
mine t h e  p l a t e l e t  c o u n t  u s i n g  a  C o u l t e r  C o u n t e r .  T h e r e a f t e r ,  
t h e  PRP was c e n t r i f u g e d  a t  400 g f o r  30 m in .  a t  20°C t o  
o b t a i n  t h e  p l a t e l e t  p e l l e t  which was t h e n  s u s p e n d e d  i n  0 .5m l  
s a l i n e ,  v o r t e x e d  f o r  20 s e c .  and  s t o r e d  on i c e  u n t i l  
r e q u i r e d .
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( i i ) P r o d u c t i o n  o f  p r o s t a c y c l i n  by p e r f u s e d  u t e r i n e  
f r a c t i o n s  i n  p r e s e n c e  o f  r a t  p l a t e l e t s
Chopped m y o m é t r i a l ,  d e c i d u a l ,  o r  m y o m é t r i a l  p l u s  
d e c i d u a l  t i s s u e s  f rom p e r f u s e d  r a t s  were i n c u b a t e d  i n  
p r e s e n c e  o r  a b s e n c e  o f  r a t  p l a t e l e t s  ( 0 . 7 5  x  10^ p l a t e l e t s /  
ml o f  i n c u b a t i o n  medium) f o r  15 min.  a t  20°C.
2 .11  E f f e c t  o f  u t e r i n e  s t i m u l a n t s  and u t e r i n e  r e l a x a n t  
d r u g s  on m y o m é t r i a l  PGI^ r e l e a s e
To s t u d y  t h e  e f f e c t  o f  s t i m u l a n t  and r e l a x a n t  
d ru g s  on m y o m é t r i a l  PGIg r e l e a s e ,  t h e  d r u g s  were  added 
im m e d ia te ly  a f t e r  cho p p in g  t h e  t i s s u e ,  o r  t h e  t i s s u e  was 
p r e - i n c u b a t e d  w i t h  t h e  d ru g  f o r  5 t o  30 m in .  a t  4°C, o r  f o r  
10 min.  a t  37°C« T h e r e a f t e r ,  t h e  t i s s u e  was chopped,  
i n c u b a t e d  a t  20°C f o r  15 m i n . ,  and t h e  PGIg c o n t e n t  was 
e s t i m a t e d .
To s t u d y  t h e  e f f e c t  o f  i n h i b i t o r s  on d r u g -  
in d u c e d  r e l e a s e  o f  m y o m é t r i a l  PGIg, t i s s u e  (f rom  18 t o  20 
day p r e g n a n t  r a t s )  was i n c u b a t e d  i n  K rebs  s o l u t i o n  (25# w/v) 
f o r  20 min .  a t  37°C. I n  c o n t r o l  sam p les  t h i s  p r e - i n c u b a t i o n  
was c a r r i e d  o u t  w i t h o u t  d ru g  a d d i t i o n .  I n  t e s t  sam p les  t h e  
r e l e v s i n t  s t i m u l a n t  d ru g  was added  to  t h e  medium a f t e r  10 min 
and t h e  i n c u b a t i o n  c o n t i n u e d  f o r  f u r t h e r  10 min; i n h i b i t o r s  
o r  a n t a g o n i s t s  were added  10 m in .  b e f o r e  t h e  a d d i t i o n  o f  t h e
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s t i m u l a n t  d r u g .  A f t e r  t h e  p r e - i n c u b a t i o n  p e r i o d ,  t h e  
t i s s u e  sam p les  were c o o le d  t o  20°C, chopped and i n c u b a t e d  
a t  20°C f o r  15 min.
2 .1 2  C a l c u l a t i o n  o f  t h e  # e f f e c t i v e n e s s  o f  an i n h i b i t o r  o r  
an  a n t a g o n i s t  i n  d e c r e a s i n g  d r u g - s t i m u l a t e d  r e l e a s e  
o f  PGI^
The ^  e f f e c t i v e n e s s  o f  an  i n h i b i t o r  o r  an  a n t a g o ­
n i s t  i n  d e c r e a s i n g  d r u g - s t i m u l a t e d  r e l e a s e  o f  PGIg i s  g i v e n
by
X 100% where
A = t h e  d i f f e r e n c e  i n  PGIg r e l e a s e  by t h e  t i s s u e  i n  
p r e s e n c e  and a b s e n c e  o f  t h e  s t i m u l a n t  d ru g .
B = (PGI^ p r o d u c t i o n  i n  p r e s e n c e  o f  i n h i b i t o r y  d ru g  
p l u s  s t i m u l a n t )  m inus  ( p r o d u c t i o n  i n  p r e s e n c e  
o f  i n h i b i t o r  a l o n e ) .
2 .13  E l i m i n a t i o n  o f  t h e  " c a r r y - o v e r "  e f f e c t s  o f  d r u g s  u s e d  
t o  i n f l u e n c e  p r o s t a c y c l i n  s y n t h e s i s
When i n c u b a t i n g  m y o m é t r i a l  t i s s u e  w i t h  d ru g s  t h a t  
i n f l u e n c e  AA m e ta b o l i sm ,  t h e  p o s s i b i l i t y  t h a t  such  d r u g s  may 
i n f l u e n c e  p l a t e l e t  a g g r e g a t i o n  h a s  to  be  c o n s i d e r e d .  To 
c o n t r o l  such  ' c a r r y - o v e r '  e f f e c t s ,  each  d ru g  o r  m i x t u r e  o f  
d ru g s  was added  ( i n  a  volume e q u a l  to  t h e  l a r g e s t  volume o f
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i n c u b a t e  t e s t e d ,  and i n  a  c o n c e n t r a t i o n  e q u a l  t o  t h a t  u se d  
f o r  p r e - i n c u b a t i o n  w i th  t h e  m y o m é t r i a l  t i s s u e )  t o  each 
sample  o f  PRP w i t h  ADP; t h e  o n ly  e x c e p t i o n  b e i n g  when t h e  
d ru g  was p r e - i n c u b a t e d  w i t h  t h e  m y o m é t r i a l  t i s s u e .  When 
s t u d y i n g  t h e  e f f e c t  o f  AA and PLAg, t h e  PRP was p r e - t r e a t e d  
w i th  i n d o m e t h a c in  ( lOpg/ml f o r  10 min .  a t  37^0)  b e f o r e  u s e .
2 .1 4  E s t i m a t i o n  o f  6-oxo-PGF^^
I n  some e x p e r i m e n t s  t h e  m y o m é t r i a l  i n c u b a t i o n  
f l u i d  was a s p i r a t e d ,  a c i d i f i e d  t o  pH 3 w i t h  2M c i t r i c  a c i d  
and e x t r a c t e d  t w i c e  w i th  2 vo lumes o f  e t h e r .  The combined 
e t h e r e a l  e x t r a c t s  were e v a p o r a t e d  u n d e r  n i t r o g e n  a t  20°C; 
t h e n  t h e  r e s i d u e s  were s e n t  t o  Dr.  C. Hensby (Hammersmith 
H o s p i t a l ,  London) who k i n d l y  p e r f o r m e d  t h e  Gas Chromato­
g rap h y  -  Mass S p e c t r o m e t r y  (GC-MS) a s s a y s  f o r  6-oxo-PGF^^ 
and t h e  o t h e r  PGs. The e x a c t  p r o c e d u r e  was d e s c r i b e d  by 
Hensby, F i t z g e r a l d ,  F r iedm an ,  Lewis & D o l l e r y  (1979)°  To 
each r e s i d u e  25 ng o f  3 , 3 ' , 4 , 4 ' - t e t r a d e u t e r i u m  6-oxo-PGF^^ 
o r  o t h e r  PGs were  added a s  an  i n t e r n a l  s t a n d a r d .  The 
sam ples  were t h e n  a p p l i e d  t o  10-ml volume A m b e r l i t e  XAD-2 
columns,  and t h e  p r o s t a n o i d s  were  r e c o v e r e d  by e l u t i o n  w i t h  
m e th an o l  ( lO m l) .  The e l u a t e  was e v a p o r a t e d  t o  n e a r  d r y n e s s  
u n d e r  n i t r o g e n  and a p p l i e d  t o  t h i n  l a y e r  ch ro m a to g ra p h y  
p l a t e  c o a t e d  w i t h  s i l i c a  g e l  G(Merck) .  The p l a t e  was 
d e v e lo p ed  u s i n g  t h e  F VI s o l v e n t  sy s te m  (A nderson ,  1969)°
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The zone c o r r e s p o n d i n g  t o  6-oxo-PGF^^ on each  p l a t e  was 
s c r a p e d ;  e l u t e d  w i t h  m e th a n o l  and d r i e d  u n d e r  n i t r o g e n ;  t h e  
r e s i d u e  was d i s s o l v e d  i n  1 ml b o r a t e  b u f f e r  (pH 8 . 5 ) and 
e x t r a c t e d  w i t h  e t h y l  a c e t a t e .  The e t h y l  a c e t a t e  e x t r a c t  was 
d i s c a r d e d .  The aqu eo us  p h a s e  was a c i d i f i e d  t o  pH 3 and 
e x t r a c t e d  w i t h  e t h y l  a c e t a t e .  The e t h y l  a c e t a t e  was e v ap o ­
r a t e d  u n d e r  n i t r o g e n .  The r e s i d u e  was c o n v e r t e d  t o  t h e  
c o r r e s p o n d i n g  9 - 0 - m e t h y l  oxime by a d d i t i o n  o f  50p l  m e th y l  
oxime h y d r o c h l o r i d e  s o l u t i o n  (5mg/ml i n  p y r i d i n e ) .  The 
p y r i d i n e  was removed u n d e r  a  s t r e a m  o f  a i r .  The o x im a t io n  
p r o d u c t  was c o n v e r t e d  t o  t h e  t r i m e t h y I s i l y l  e s t e r  by 
a d d i t i o n  o f  5 0 p l  o f  N - N - b i s ( t r i m e t h y l s i l y l ) - t r i - f l u o r o a c e t a -  
m ide .  A l i q u o t s  o f  t h e  t r i m e t h y I s i l y l  e s t e r  d e r i v a t i v e  were  
t h e n  a s s a y e d  by GC-MS. The sy s te m  c o m p r i s e d  a  F i n n i g a n  
1000 GC-MS w i t h  a  g l a s s  column ( l .5 m  x 2mm) p a c k e d  w i th  3# 
OV-1 on S u p e r l  c o p o r t .  The column t e m p e r a t u r e  was 255°C.
The f l o w  r a t e  o f  t h e  c a r r i e r  g a s  (h e l iu m )  was 20m l/m in .  The 
mass s p e c t r o m e t e r  was o p e r a t e d  a t  an i o n i z e r  t e m p e r a t u r e  o f  
300°C, an  e l e c t r o n  e n e rg y  o f  25 eV and an  e l e c t r o n  m u l t i ­
p l i e r  s e t t i n g  o f  I 8OOV. Io n  f r a g m e n t s  i n  t h e  p r o t i u m  form 
o f  6-oxo-PGF^Q were m o n i t o r e d  a t  m/e v a l u e s  o f  4l8M and 508 
M, and t h e  c o r r e s p o n d i n g  d e u te r iu m  i o n s  a t  %/e 422 and 512 
r e s p e c t i v e l y .  C a l i b r a t i o n  c u r v e s  f o r  d ^ /d ^  r a t i o  v e r s u s  d^ 
c o n c e n t r a t i o n  i n j e c t e d  were  c o n s t r u c t e d  f o r  q u a n t i t a t i o n .
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2 . 1 5  M e tab o l ism  o f  ^ ^ c - l a b e l l e d  a r a c h i d o n i c  a c i d  (^^c-AA) 
by t h e  d e c i d u a l  t i s s u e
3 nmoles  o f  ^^c-AA ( e q u i v a l e n t  t o  200 nC i)  i n  
t o l u e n e  were p l a c e d  i n  a  s m a l l  g l a s s  b e a k e r  and e v a p o r a t e d  
u n d e r  n i t r o g e n  g a s  a t  20°C; t h e  r e s i d u e  was d i s s o l v e d  i n  
0 .8 m l  o f  K rebs  s o l u t i o n ,  and 200 mg o f  p e r f u s e d  o r  n o n -  
p e r f u s e d  d e c i d u a l  t i s s u e  (from 2 2 -d ay  p r e g n a n t  r a t s )  were  
a d d ed .  In  some e x p e r i m e n t s  n o n - p e r f u s e d  d e c i d u a l  t i s s u e  
t h a t  was p r e - t r e a t e d  w i t h  i n d o m e t h a c in ,  o r  TYA (100 ^ g /m l )  
f o r  10 min,  a t  37°C was u s e d .  The t i s s u e  was chopped and 
i n c u b a t e d  a t  20°C f o r  15 min.  The c o n t e n t s  o f  t h e  b e a k e r  
were t h e n  d i l u t e d  to  2 . 4  ml w i th  d i s t i l l e d  w a t e r ,  a c i d i f i e d  
to  pH 3*5 w i t h  4M c i t r i c  a c i d  and c e n t r i f u g e d  f o r  10 m in .  a t  
400 g t o  se d im e n t  t h e  d e c i d u a l  t i s s u e .  The s u p e r n a t a n t  was 
s e p a r a t e d  and e x t r a c t e d  t w i c e  w i th  t h r e e  vo lum es  o f  e t h e r .
The combined e t h e r e a l  e x t r a c t s  were e v a p o r a t e d  u n d e r  
n i t r o g e n  a t  20°C; t h e  r e s i d u e  was d i s s o l v e d  i n  15 p i  m i x t u r e  
o f  c h lo r o f o r m  : m e th ano l  ( 1 :1  v / v )  and  a p p l i e d  t o  Eastman 
Chromagram s h e e t s  (Kodak) ( p r e v i o u s l y  a c t i v a t e d  a t  100°C f o r  
30 m i n . ) .  A u t h e n t i c  PGs (PGE^i and  6 -oxo-PG F^^) ,
a r a c h i d o n i c  a c i d  and r i c i n o l e i c  a c i d  ( 1 2 - h y d r o x y o l e i c  a c i d )  
were a p p l i e d  t o  t h e  chromagram s h e e t  i n  s e p a r a t e  l a n e s .  The 
s h e e t  was t h e n  p l a c e d  i n  a  d e v e l o p i n g  t a n k  p r e v i o u s l y  
s a t u r a t e d  w i th  t h e  d e v e l o p i n g  m i x t u r e  f o r  2 h o u r s .  Each 
chromagram s h e e t  was d e v e lo p e d  t o  a  d i s t a n c e  o f  15 cm u s i n g
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a  s o l v e n t  sy s te m  composed o f  e t h e r  : n - h e x a n e  : g l a c i a l  
a c e t i c  a c i d  ( 6 0 : 4 0 :1  v / v ) .  T h e r e a f t e r ,  each  s h e e t  was 
d r i e d  and expo sed  to  i o d i n e  v a p o u r  t o  r e v e a l  t h e  l o c a t i o n  
o f  AA m e t a b o l i t e s .  A reas  o f  r a d i o a c t i v i t y  were  d e t e c t e d  
u s i n g  a  D u n n s c h ic h t  S c a n n e r  I I  (CamLab, C a m br id ge ) .  Each 
l a n e  was d i v i d e d  i n t o  1 cm b a n d s  t h a t  were c u t  and t r a n s ­
f e r r e d  t o  p l a s t i c  v i a l s .  One ml o f  m e th a n o l  and 10 ml o f  
s c i n t i l l a n t  were added t o  each  v i a l  and t h e  v i a l  was 
v o r t e x e d  f o r  15 s e c .  The r a d i o a c t i v i t y  was d e t e r m i n e d  by
c o n v e n t i o n a l  l i q u i d  s c i n t i l l a t i o n  c o u n t i n g .  The % c o n v e r -  
14s i o n  o f  c-AA i n t o  t h e  d i f f e r e n t  m e t a b o l i t e s  was t h e n  
c a l c u l a t e d .
2 .1 6  E f f e c t  o f  p r o s t a c y c l i n  and o x y t o c i c  d r u g s  on t h e  
i s o l a t e d  p r e g n a n t  r a t  u t e r u s
( i ) P r e p a r a t i o n  o f  t h e  u t e r i n e  s t r i p
Female W i s t a r  r a t s  were  k i l l e d  on day 22 o f  
p r e g n a n c y ;  t h e  u t e r i n e  h o r n s  e x c i s e d  v i a  l a p a r o to m y  and 
t r a n s f e r r e d  t o  P e t r i  d i s h e s  c o n t a i n i n g  T y r o d e ' s  s o l u t i o n  a t  
room t e m p e r a t u r e  ( 2 0 ^ 0 ) .  The h o r n s  were  opened l o n g i t u d i ­
n a l l y  and t h e  f o e t u s e s  and  t h e  p l a c e n t a e  were  removed.  From 
each h o r n ,  a  5 x 1 cm p i e c e  was c u t  and  mounted i n  a  75-ml 
o rgan  b a t h .  The p r e p a r a t i o n  was b a t h e d  a t  37^C w i th  
T y r o d e ' s  s o l u t i o n  c o n t a i n i n g  i n d o m e t h a c in  ( 2 0 p g /m l ) .
I s o t o n i c  c o n t r a c t i o n s  o f  t h e  p r e p a r a t i o n s  were  r e c o r d e d
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u n d e r  a  2 g l o a d .  A 60 t o  120 min» p e r i o d  was a l l o w e d  f o r  
s p o n t a n e i t y  t o  d i s a p p e a r .
Drugs were added  t o  t h e  b a t h  f o r  5 min.  p e r i o d s .  
The d ose  c y c l e  was 10 min. F o r  each  d ru g  a  s u b t h r e s h o l d  
dose  was f i r s t  d e t e r m i n e d ,  and s u b s e q u e n t  d o s e s  were 
i n c r e a s e d  i n  a  2 - f o l d  i n c r e m e n t s  u n t i l  an  o x y t o c i c  r e s p o n s e  
was s e e n .
( i i )  D e t e r m i n a t i o n  o f  d e g re e  o f  p o t e n t i a t i o n  o f  
o x y t o c i c  d ru g s  by PGI^
To d e t e r m i n e  t h e  d e g r e e  o f  p o t e n t i a t i o n  o f  
a g o n i s t s  by PGIg, t h e  u t e r i n e  c o n t r a c t i o n s  d u r i n g  t h e  p e r i o d  
o f  d ru g  e x p o s u re  were i n t e g r a t e d  by c a l c u l a t i n g  t h e  a r e a  
b e n e a th  t h e  c o n t r a c t i o n s .  A s t a n d a r d  c u rv e  f o r  t h e  o x y t o c i c  
d rug  ( o x y t o c i n  o r  P^F^^) was c o n s t r u c t e d  by p l o t t i n g  a r e a  
b e n e a th  c o n t r a c t i o n s  a g a i n s t  l o g  d o s e .  The i n t e g r a t e d  
c o n t r a c t i o n s  e l i c i t e d  by t h e  dose  o f  a g o n i s t  (x) p l u s  PGIg 
was a l s o  c a l c u l a t e d ,  and t h e  c o r r e s p o n d i n g  d o se  o f  a g o n i s t  
(X) was r e a d  o f f  from t h e  s t a n d a r d  c u r v e . The d e g re e  o f  
p o t e n t i a t i o n  was o b t a i n e d  by X ^  x .
2 .17  E f f e c t  o f  PGIn on b r a d y k i n i n - a n d  h i s t a m i n e - i n d u c e d  
c o n t r a c t i o n s  on t h e  i s o l a t e d  g u i n e a - p i g  i l e u m
Male g u i n e a - p i g s  (300 to  400 g) w ere  k i l l e d  and 
t h e  abdomens were opened .  2-cm p i e c e s  o f  t h e  l o w e r  p a r t  o f  
t h e  s m a l l  i n t e s t i n e  were c u t  o u t .  Each p i e c e  was mounted
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i n  a  10-ml o rg a n  b a t h  and b a t h e d  w i t h  T y r o d e ' s  s o l u t i o n  a t  
32°C. I s o t o n i c  c o n t r a c t i o n s  o f  each  p r e p a r a t i o n  were 
r e c o r d e d  u n d e r  a 0 . 5  g l o a d .  Drugs (PGI^f b r a d y k i n i n  o r  
h i s t a m i n e )  were  added  to  t h e  b a t h  f o r  1 min.  The dose  c y c l e  
was 5 min.  To d e t e r m i n e  t h e  d e g r e e  o f  p o t e n t i a t i o n  o f  t h e  
r e s p o n s e  t o  b r a d y k i n i n  o r  h i s t a m i n e  by PGIg, a  p r o c e d u r e  
s i m i l a r  t o  t h a t  d e s c r i b e d  f o r  p o t e n t i a t i o n  o f  o x y t o c i c  d ru g s  
by PGI2 on t h e  u t e r u s  b u t  u s i n g  r e s p o n s e  h e i g h t  was u s e d .
2 . 18  S t a t i s t i c a l  t e s t s  u sed
I n  a l l  t h e  s t u d i e s  a  p a i r e d  ' t ' t e s t  was u se d  
where  f e a s i b l e .  However, a  n o n - p a i r e d  ' t ' t e s t  was u se d  
when com par ing  PGIg p r o d u c t i o n  by:
a)  i m p l a n t a t i o n  s i t e s  on day 5 and day 6 o f  p r e g n a n c y ;
b) n o n - p e r f u s e d  and p e r f u s e d  u t e r i n e  f r a c t i o n s  t a k e n  
from 14 t o  20 -day  p r e g n a n t  r a t s ;
c) d i e t h y l s t i l b e s t r o l - t r e a t e d  and n o n - t r e a t e d  r a t s .
In  a d d i t i o n ,  a n a l y s i s  o f  v a r i a n c e  was u se d  when com par ing  
t h e  PGIg p r o d u c t i o n  by t h e  d i f f e r e n t  u t e r i n e  f r a c t i o n s  on 
d i f f e r e n t  days  o f  p r e g n a n c y .
2 . 19  S o u rc e s  o f  C hem ica ls
a)  Sigma
A d e n o s i n e - 5 ' - d i p h o s p h a t e ;  a r a c h i d o n i c  a c i d ;  
b r a d y k i n i n  t r i a c e t a t e ;  d i e t h y l s t i l b e s t r o l ;
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h y d r o c o r t i s o n e ;  p h o s p h o l i p a s e  ( p o r c i n e  
p a n c r e a s ) ;  so yb ean  l i p o x i d a s e ;  T r i s ( h y d r o x y  
m e th y l )a m in o m e th a n e ;  2 , 5 - d i p h e n y l  o x a z o l e  (PPO);
l , 4 - d i / 2 - ( 5 - p h e n y l o x a z o l y l j / b e n z e n e  (POPOP); 
and T r i t o n  X-114.
b) BDH
Ammonium t h i o c y n a t e ;  a t r o p i n e  s u l p h a t e ;  c a r b a c h o l ;  
Evans B lue ;  h i s t a m i n e  a c i d  p h o s p h a t e ;  5 -h y d ro x y -  
t r y p t a m i n e  c r e a t i n i n e  s u l p h a t e ;  sodium b o r a t e ;  
sodium c a r b o n a t e ;  sodium c i t r a t e ;  and x y l e n e .
c ) O th e r  s o u r c e s
A n g i o t e n s i n  IT -am id e  ( H y p e r t e n s i n )  (C ib a ) ;
E r g o m e t r in e  m a l e a t e  (Sandoz) ;
in d o m e th a c in  (Merck, Sharp  & Dohme);
e i c o s a - 5 » 8 , 1 1 , l 4 - t e t r a y n o i c  a c i d  (TYA) (Roche);
S y n t h e t i c  o x y t o c i n  (S and o z) ;
PGDg, PGEg and (U pjohn) ;  PGIg and
6 - o x o - P G F ^ ^  (Wellcome L a b o r a t o r i e s ) .
R e l a x in  ( p o r c i n e )  ( G i f t  from P r o f .  D. P o r t e r ,  U n i v e r ­
s i t y  o f  B r i s t o l ) .
2 .20  P r e p a r a t i o n  o f  d r u g s  and s o l u t i o n s
1 5 - h y d r o p e r o x y a r a c h i d o n i c  a c i d  (15-HPAA)
15-HPAA was p r e p a r e d  by a m o d i f i c a t i o n  o f  th e  
method r e p o r t e d  by Funk, I s a a c  and P o r t e r  ( 1 9 7 6 ) .  The 
p r o c e d u r e  was a s  f o l l o w s :
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800 pg AA i n  t o l u e n e  were e v a p o r a t e d  u n d e r  
n i t r o g e n  a t  20°C; t h e  r e s i d u e  was d i s s o l v e d  i n  0 .1m l  95# 
e t h a n o l 0 The r e s u l t i n g  s o l u t i o n  was d i l u t e d  t o  3ml w i t h  
O.IM sodium b o r a t e  b u f f e r  (pH 9 ) ;  t h e n  0 . 2  ml o f  soy bean  
l i p o x i d a s e  Img/ml i n  O.IM sodium b o r a t e  b u f f e r  (pH 9) were 
added ;  t h e  m i x t u r e  was g a s s e d  w i t h  oxygen and s t i r r e d  f o r  
5 min .  a t  20^C. T h e r e a f t e r ,  i t  was a c i d i f i e d  t o  pH 4 w i th  
2M c i t r i c  a c i d  and e x t r a c t e d  once  w i th  2 vo lumes  o f  e t h e r .  
The e t h e r e a l  e x t r a c t  was washed once w i t h  one volume o f  
d i s t i l l e d  w a t e r ,  d r i e d  o v e r  an h y d ro u s  MgSO^ and e v a p o r a t e d  
u n d e r  n i t r o g e n  a t  20°C. The r e s i d u e  was d i s s o l v e d  i n  25 >il 
m i x t u r e  o f  c h lo r o f o r m  % m e th a n o l  (1 :1  v / v ) ,  and e q u a l  
vo lumes  were  a p p l i e d  to  s e p a r a t e  l a n e s  on an Eastman 
Chromagraim s h e e t  (Kodak) t h a t  was p r e v i o u s l y  a c t i v a t e d  a t  
lOO^C f o r  30 min .  The s h e e t  was d e v e lo p e d  t o  a  d i s t a n c e  o f  
15 cm u s i n g  a s o l v e n t  m i x t u r e  composed o f  a c e t i c  a c i d  : 2-  
p r o p a n o l  : n - h e x a n e  ( 1 : 2 0 :2 2 9  v / v ) . A f t e r  d e v e lo p m e n t ,  t h e  
s h e e t  was a i r  d r i e d  and exposed  t o  i o d i n e  v a p o u r  t o  r e v e a l  
AA m e t a b o l i t e s .  I n  each  l a n e  o n ly  one s p o t  t h a t  c o r r e s ­
ponded  t o  a u t h e n t i c  AA (R^ = 0 . 6 )  was s e e n .  One l a n e  was 
t h e n  s p r a y e d  w i t h  a  s o l u t i o n  composed o f  0 . 2  g NH^SCN i n  
15 ml a c e t o n e  p l u s  10ml o f  4% aqueous  f e r r o u s  s u l p h a t e  t o  
r e v e a l  t h e  h y d r o p e r o x i d e  l o c a t i o n  (Vioque & Holman, 1 962) .  
Only one d a r k  r e d  brown s p o t  t h a t  showed q u e n c h in g  o f  
f l u o r e s c e n c e  a t  254 nm was s e e n  i n d i c a t i n g  t h e  p r e s e n c e  o f
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t h e  15-HPAA (R^ = 0 . 3 7 ) •  U nsprayed  zo n es  c o r r e s p o n d i n g  to  
15-HPAA were c u t  o u t ;  t h e  h y d r o p e r o x i d e  was e l u t e d  from 
t h e s e  zones  w i th  2 ml o f  95# e t h a n o l  and  s t o r e d  a t  -20°C 
u n t i l  r e q u i r e d .  When r e q u i r e d ,  t h e  e t h a n o l  was e v a p o r a t e d  
u n d e r  n i t r o g e n  a t  20°C, and t h e  r e s i d u e  was d i s s o l v e d  i n  
K rebs  s o l u t i o n .
The % c o n v e r s i o n  o f  AA i n t o  15-HPAA was d e te r m in e d  
by p e r f o r m i n g  s i m i l a r  e x p e r i m e n t s  u s i n g  lOOpg o f  u n l a b e l l e d  
AA p l u s  Ip g  ^^c-AA ( e q u i v a l e n t  t o  200 n C i ) .  Zones o f  
r a d i o a c t i v i t y  c o r r e s p o n d i n g  t o  t h e  h y d r o p e r o x i d e  and 
u n c o n v e r t e d  ^^c-AA were  c u t  o u t  and t r a n s f e r r e d  t o  p l a s t i c  
v i a l s .  One ml m e th a n o l  p l u s  10 ml s c i n t i l l a n t  were  added 
t o  each v i a l  and t h e  v i a l  was v o r t e x e d  f o r  15 s e c .  The 
r a d i o a c t i v i t y  was d e t e r m i n e d  by l i q u i d  s c i n t i l l a t i o n  c o u n t ­
i n g .  The % c o n v e r s i o n  o f  ^^c-AA i n t o  15-HPAA was t h e n  
c a l c u l a t e d .
2 .2 1  P r e p a r a t i o n  o f  PGI^ s o l u t i o n
PGIg a s  t h e  sodium s a l t  was d i s s o l v e d  i n  O.IM 
T r i s (hydroxy  m e th y l )a m in o m e th a n e  (pH 9) t o  g i v e  a  c o n ce n ­
t r a t i o n  o f  100)}g/ml«  P o r t i o n s  o f  t h i s  s o l u t i o n  were  s t o r e d  
a t  -20°C .  Each a l i q u o t  was d i l u t e d  w i t h  K rebs  s o l u t i o n  to  
g i v e  a f i n a l  c o n c e n t r a t i o n  o f  I p g / m l .  Working s o l u t i o n s  
were  f r e s h l y  p r e p a r e d ,  and  k e p t  on i c e  d u r i n g  t h e  e x p e r i m e n t .
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2 . 2 2  P r e p a r a t i o n  o f  i n d o m e th a c in  s o l u t i o n
In d o m e th a c in  was d i s s o l v e d  i n  K rebs  s o l u t i o n  by 
t h e  a i d  o f  an e q u i v a l e n t  o f  sodium c a r b o n a t e  ( f i n a l  pH 8 . 2 ) .  
F r e s h  s o l u t i o n s  were  p r e p a r e d  f o r  each  e x p e r i m e n t .
2 .2 3  P r e p a r a t i o n  o f  TYA, h y d r o c o r t i s o n e  and p r o s t a g l a n d i n  
s o l u t i o n s
TYA, h y d r o c o r t i s o n e ,  PGDg, PGEg, PGFg^ and 6- o x o -  
PGF^^ were  i n i t i a l l y  d i s s o l v e d  i n  m in im a l  vo lum es  o f  95# 
e t h a n o l .
D i l u t i o n s  o f  a l l  s u b s t a n c e s  were  made i n  Krebs  
s o l u t i o n  a s  r e q u i r e d  and s t o r e d  a t  4°C d u r i n g  each  e x p e r i ­
m ent .
I n  t h i s  s t u d y  t h e  d o se s  o f  d r u g s  t h a t  a r e  a v a i l a b l e  a s  
t h e i r  s o l u b l e  s a l t s  r e f e r  t o  t h e  f i n a l  s a l t  c o n c e n t r a t i o n .
2 o24 C o m p o s i t io n  o f  K rebs  s o l u t i o n : NaCl, 6 . 9 ;  KOI, 0.35»
CaClg» 0 . 5 5 ; KHgPOji ,̂ 0 . l 6 ; MgSO^yfHgO, 0 . 2 9 ; g l u c o s e ,  1 . 0 ; 
and NaHCO^, 2 .1  ( g / l ) .
20 25 C o m p o s i t io n  o f  T y r o d e ' s  s o l u t i o n : NaCl, 8 . 0 ; KCl, 0 . 2 ;
MgClg, 0 . 1 ; NaHgPO^, 0 . 0 5 ; NaHCO^, 1 . 0 ; CaClg, 0 .2 ;  and 
g l u c o s e ,  1 . 0  ( g / l ) .
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2 .2 6  C o m p o s i t ion  o f  t h e  s c i n t i l l a n t  u se d  f o r  l i q u i d  
s c i n t i l l a t i o n  c o u n t i n g
The s c i n t i l l a n t  c o m p o s i t i o n  was:
2 , 5 - d i p h e n y l  o x a z o l e  (PPO), 0 . 3  g;
l , 4 - d i / 2 - ( 5 - p h e n y l o x a z o l y l 2 / b e n z e n e  (POPOP), 0 . 2  g; 





3 »!  D e t e r m i n a t i o n  o f  o p t im a l  c o n d i t i o n s  f o r  P r o s t a c y c l i n  
r e l e a s e
a)  T em p era tu re
Samples o f  m y o m é t r i a l  t i s s u e  were  i n c u b a t e d  i n  
e i t h e r  T r i s  b u f f e r  (pH 7*4) o r  K rebs  s o l u t i o n  (pH 8 ) f o r  
d i f f e r e n t  p e r i o d s  o f  t im e  a t  37°C. F i g u r e  4 shows t h e  
a n t i a g g r e g a t o r y  a c t i v i t y  o f  t h e  i n c u b a t i o n  f l u i d  t a k e n  a t  
d i f f e r e n t  t im e s  d u r i n g  t h e  i n c u b a t i o n  o f  a  20 day p r e g n a n t  
myometrium i n  T r i s  pH 7*4 a t  3 7 °C. A 5 ^ 1  a l i q u o t  o f  
i n c u b a t e  t a k e n  one m in u te  a f t e r  t h e  s t a r t  o f  t h e  i n c u b a t i o n  
c o n t a i n e d  an  a n t i a g g r e g a t o r y  a c t i v i t y  e q u i v a l e n t  to  2 . 5  ng 
PGIg, c o r r e s p o n d i n g  t o  a  s y n t h e s i s  o f  2ng PGIg e q u i v a l e n t s /  
mg. The maximum a n t i a g g r e g a t o r y  a c t i v i t y  was d e t e c t e d  3 
m in u te s  a f t e r  t h e  s t a r t  o f  t h e  i n c u b a t i o n .  5 ^1  i n c u b a t e  
t a k e n  a t  t h i s  t im e  c o n t a i n e d  3 *8ng o f  PGIg e q u i v a l e n t s  
c o r r e s p o n d i n g  t o  a  p r o d u c t i o n  o f  3ng PGIg e q u iv . / m g .  
T h e r e a f t e r ,  t h e  a n t i a g g r e g a t o r y  a c t i v i t y  d e c l i n e d .  5/^1 
i n c u b a t e  t e s t e d  10 m in u t e s  a f t e r  t h e  s t a r t  o f  i n c u b a t i o n  
c o n t a i n e d  no a n t i a g g r e g a t o r y  a c t i v i t y .  The c u m u l a t i v e  
f i n d i n g s  from a s e r i e s  o f  4 e x p e r i m e n t s  a r e  shown i n  
F i g u r e  5» The maximum a n t i a g g r e g a t o r y  a c t i v i t y  was 
d e t e c t e d  a f t e r  3 min.  i n c u b a t i o n  ( 2 . 0 6  + 0 . 1 4  ng/mg; 
mean + S .E .M . ) ;  t h e r e a f t e r ,  t h e  a c t i v i t y  d e c l i n e d  and was 
u n d e t e c t a b l e  a f t e r  a  10 m in .  i n c u b a t i o n  p e r i o d .
When m y o m é t r i a l  sam p le s  were  i n c u b a t e d  i n  T r i s  
pH 7*4 a t  20°C, t h e  g e n e r a t i o n  o f  P G I ^ - l i k e  m a t e r i a l  r o s e  



















F i g u r e  4 .  R e l e a s e  o f  an  a n t i - a g g r e g a t o r y  a c t i v i t y  by r a t  
p r e g n a n t  myometrium (day 20 o f  p r e g n a n c y )  i n c u b a t e d  i n  T r i s  
b u f f e r  pH ? . 4  a t  37°C. The r e c o r d i n g  shows c h an g e s  i n  l i g h t  
t r a n s m i t t a n c e  t h r o u g h  sam p le s  o f  r a b b i t  PRP i n d u c e d  by ADP 
(10 pM f i n a l  c o n c e n t r a t i o n  i n  t h e  c u v e t t e )  ( W ) .  P r o s t a c y ­
c l i n  ( I 2 ) i n h i b i t e d  t h e  a g g r e g a t i o n  r e s p o n s e  i n  a  d o s e -  
d e p e n d e n t  m an n e r .  5 p l  o f  m y o m é t r i a l  i n c u b a t e  (M) t a k e n  a f t e r  
3 m i n . - i n c u b a t i o n  c o n t a i n e d  more a n t i - a g g r e g a t e r y  a c t i v i t y  
t h a n  t h a t  t a k e n  a f t e r  1 min.  A f t e r  10 m in .  i n c u b a t i o n  no 
a n t i - a g g r e g a t e r y  a c t i v i t y  was d e t e c t e d .
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p H  7 . 4 - 3 7  C 
p H  7 . 4 - 2 0 ”C 
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T IM E  IN M I N U T E S
F i g u r e  5* Time c o u r s e  o f  r e l e a s e  o f  P G I ^ - l i k e  m a t e r i a l  by 
r a t  p r e g n a n t  m yom etr ia  (day  20 o f  p r e g n a n c y ) .  I n c u b a t i o n  
was p e r fo rm e d  a t  37°C i n  T r i s  b u f f e r  pH 7 . 4  (0— O) o r  K rebs  
s o l u t i o n  pH 8 ( • — • ) .  In  T r i s  b u f f e r  a t  20°C, pH 7*^ (■— ■) 
o r  K reb s  s o l u t i o n  pH 8 (“ —  ° ) . Each p o i n t  r e p r e s e n t s  t h e  
mean + S.E.M. (n = 4 ) .
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a f t e r  a  15 m in .  i n c u b a t i o n  p e r i o d .  At 20°C, a p a r t  from 
t h e  maximal p r o d u c t i o n  b e i n g  g r e a t e r ,  t h e r e  was a l s o  a 
much s l o w e r  d e c l i n e  i n  pe ak  c o n c e n t r a t i o n s .  A f t e r  a 25 
min.  i n c u b a t i o n ,  t h e  a c t i v i t y  d e t e c t e d  was s t i l l  50^  o f  
t h e  maximal  v a l u e ,  and m in im al  a c t i v i t i e s  were  n o t  d e t e c t e d  
u n t i l  i n c u b a t i o n  was o f  a 60 min.  d u r a t i o n .  Thus, 20°C 
was c hosen  a s  t h e  most  s u i t a b l e  i n c u b a t i o n  t e m p e r a t u r e .
b) pH
The i n f l u e n c e  o f  pH on t h e  p r o d u c t i o n  o f  t h e  
m y o m é t r ia l  a n t i a g g r e g a t o r y  a c t i v i t y  i s  a l s o  shown i n  
F i g u r e  5» The maximum P G I ^ - l i k e  a c t i v i t y  r e l e a s e d  by 20-  
day p r e g n a n t  m y o m etr ia  i n  K rebs  s o l u t i o n  (pH 8) a t  20°C 
was 3 .2 0  + 0 . 3 6  ng /mg.  The l a t t e r  p r o d u c t i o n  was n o t  
s i g n i f i c a n t l y  d i f f e r e n t  from t h a t  d e t e c t e d  a t  pH ? . 4  a t  
20°C (p>0 .05 ;  n = 4 ) . In  b o th  media  t h e  maximum a c t i v i t y  
was d e t e c t e d  a f t e r  a  15 min.  i n c u b a t i o n  p e r i o d .  The o n ly  
d i f f e r e n c e  was i n  t h e  t im e  c o u r s e  o f  t h e  d e c l i n e  o f  t h e  
a c t i v i t y  a f t e r  t h e  maximal  c o n c e n t r a t i o n s  were  a c h i e v e d .
At pH 7 . 4 , t h e  a c t i v i t y  s t a r t e d  t o  d e c l i n e  a f t e r  a  15 min.  
i n c u b a t i o n ,  and  r e a c h e d  a minimum a f t e r  60 m in.  At pH 8 
however ,  t h e r e  was no s i g n i f i c a n t  d i f f e r e n c e  i n  t h e  c o n c e n ­
t r a t i o n  o f  a c t i v i t y  i n  i n c u b a t e s  t e s t e d  a f t e r  15 o r  30 min.  
Even a f t e r  60 m in .  t h e  a c t i v i t y  i n  t h e  i n c u b a t i o n  medium 
was s t i l l  50^  o f  t h e  maximum c o n c e n t r a t i o n  d e t e c t e d .
When T r i s  b u f f e r  (pH 8) was u se d  a s  t h e  i n c u b a t i o n  
medium a t  20°C, t h e  p a t t e r n  o f  r e l e a s e  and d e c l i n e  o f  t h e
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P G I ^ - l i k e  a c t i v i t y  was s i m i l a r  to  t h a t  s e e n  i n  K rebs  s o l u ­
t i o n ,  However, when Krebs  s o l u t i o n  (pH^^was u se d  a t  37°C, 
t h e  d e c l i n e  i n  t h e  a c t i v i t y  was s l o w e r  t h a n  t h a t  se en  a t  
pH 7 . 4 .
F i g u r e  5 a l s o  shows t h e  r e l e a s e  o f  t h e  P G I ^ - l i k e  
a c t i v i t y  i n  K reb s  s o l u t i o n  pH 8 a t  37°C. The maximum 
r e l e a s e  ( 2 . 1 6  + 0 .1 2  ng PGI2 e q u iv . / m g )  was d e t e c t e d  a f t e r  
a  3 m in .  i n c u b a t i o n  ( a s  s e e n  a t  pH 7 * 4 ) .  However,  a f t e r  a 
10 m in .  i n c u b a t i o n  a t  l e a s t  40^ o f  t h e  maximum a c t i v i t y  
was s t i l l  d e t e c t a b l e  w h e reas  a t  pH 7*4 a l l  a c t i v i t y  had  
d i s a p p e a r e d .
The r e l a t i o n  be tw een  t h e  b i o l o g i c a l  e s t i m a t i o n  
o f  P G I g - l i k e  a c t i v i t y  (by b i o a s s a y )  and t h e  c h e m ic a l  
e s t i m a t i o n  o f  6-oxo-PGF^^ (by GC-MS) a f t e r  i n c u b a t i o n  o f  
sa m p les  o f  myometrium (day 22) i s  shown i n  F i g u r e  6. A f t e r  
3 min .  i n c u b a t i o n  a t  37°C, t h e  p r o d u c t i o n  o f  6-oxo-PGF^^ 
was 3 . 9  ng/mg, b u t  t h e  c o n c e n t r a t i o n  o f  P G I ^ - l i k e  a c t i v i t y  is'
oi: xo c v/as 4ng /m g. I n  2 f u r t h e r  e x p e r i m e n t s  u s i n g  m yom etr ia
(day 20) a t  20°C, t h e  mean P G I ^ - l i k e  a c t i v i t y  p ro d u c e d  was 
3ng/mg, and t h a t  o f  6-oxo-PGF^^ was 3 » 12ng/mg. In  any o f
t h e se  e x p e r i m e n t s  t h e  l e v e l s  o f  PGDg o r  PGEg c o n s t i t u t e d
l e s s  t h a n  3% o f  t h e  amount o f  6-oxo-PGF^^ d e t e c t e d .  T h is  
c o n f i r m s  t h a t  t h e  m y o m é t r i a l  P G I ^ - l i k e  a c t i v i t y  i s  i n d e e d  
p r o s t a c y c l i n .
From t h e s e  e x p e r i m e n t s  i t  was c o n c lu d e d  t h a t  t h e  
i n c u b a t i o n  o f  m y o m é t r i a l  t i s s u e  a t  pH 8 f o r  15 min.  a t  20°C
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■  PGIz 
D  6 - O X O - P G F ,
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F ig u r e  6. The r e l a t i o n s h i p  between t h e  P G I ^ - l i k e  a c t i v i t y  
and 6-oxo-PGF^^ r e l e a s e d  by a 22 day p r e g n a n t  myometrium a t  
37°C and 20°C. The q u a n t i t i e s  o f  P G I ^ - l i k e  a c t i v i t y  (■) 
were m easured  by i n h i b i t i o n  o f  p l a t e l e t  a g g r e g a t i o n  and 
6 - o x o - P G F .  (O) measured  by GC-MS. The e s t i m a t i o n  o f  b o th
a t  2CrC showed c lo s e
o,
s u b s t a n c e s  a f t e r  i n c u b a t i o n  f o r  15 min
a g re e m e n t .  However, a f t e r  3 min. i n c u b a t i o n  a t  37^C th e  
e s t i m a t e  o f  P G I ^ - l i k e  a c t i v i t y  was c o n s i d e r a b l y  lo w e r  th a n  
t h a t  o f  6-oxo-PGF, J
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was most  s u i t a b l e  f o r  t h e  s tu d y  o f  PGIg r e l e a s e .  Conse­
q u e n t l y ,  u s i n g  K rebs  s o l u t i o n ,  t h e s e  c o n d i t i o n s  were 
a d o p te d  i n  a l l  s u b s e q u e n t  e x p e r i m e n t s .
3 .2  E f f e c t  o f  a l k a l i n i z a t i o n  on t h e  r e l e a s e d  a c t i v i t y  
The p r e v i o u s  e x p e r i m e n t s  i n d i c a t e d  t h a t  t h e  
a n t i a g g r e g a t o r y  m a t e r i a l  r e l e a s e d  was more s t a b l e  a t  pH 8 
t h a n  a t  pH 7*4.  C o n s e q u e n t ly ,  i t s  s t a b i l i t y  was t e s t e d  
u n d e r  more s e v e r e  a l k a l i n e  c o n d i t i o n s .  The r e s u l t s  from 
one e x p e r im e n t  a r e  shown i n  F i g u r e  7* The t r a c i n g  shows 
t h e  a g g r e g a t i o n  r e s p o n s e  in d u c e d  by ADP (lOpM) i n  r a b b i t  
PRP. A 10 p i  sam ple  o f  i n c u b a t e  f rom a  22 day p r e g n a n t  
myometrium c a u s e d  a  l a r g e  r e d u c t i o n  i n  t h e  ADP-induced 
a g g r e g a t i o n .  A p o r t i o n  o f  t h i s  medium was t h e n  a d j u s t e d  
t o  pH 12 and m a i n t a i n e d  t h u s  f o r  60 min.  a t  4°C. The 
medium was t h e n  a c i d i f i e d  t o  pH 8 and i t s  a n t i a g g r e g a t o r y  
a c t i v i t y  was r e - t e s t e d .  The a c t i v i t y  was i d e n t i c a l  to  
t h a t  b e f o r e  a l k a l i n i z a t i o n .  When a u t h e n t i c  ( a t  a  d ose
o f  5ng) was t r e a t e d  i n  a  s i m i l a r  manner ,  i t  was a l s o  found  
t o  be  s t a b l e  a f t e r  a l k a l i n i z a t i o n .  The a n t i a g g r e g a t o r y  
e f f e c t s  o f  o t h e r  PGs, which may be r e l e a s e d  from t h e  p r e g ­
n a n t  u t e r u s ,  and t h e i r  a l k a l i n e  s t a b i l i t y  were  a l s o  
i n v e s t i g a t e d .  As t h e  f i g u r e  shows, PGDg (4pg) p ro d u c e d  a  
weak a n t i a g g r e g a t o r y  e f f e c t ,  and on s t o r i n g  a t  pH 12 t h e  
a c t i v i t y  was a b o l i s h e d .  PGEg ( 2 4 p g ) e x h i b i t e d  some a n t i ­
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F ig u r e  7. E f f e c t  o f  a l k a l i n i z a t i o n  on t h e  a n t i - a g g r e g a t e r y  
a c t i v i t y  o f  a u t h e n t i c  PGs and t h e  P G I ^ - l i k e  m a t e r i a l  r e l e a s e d  
by p r e g n a n t  myometrium. A g g r e g a t io n  o f  r a b b i t  c i t r a t e d  PRP 
was in d u c e d  by lOpM ADP (w) • The a n t i - a g g r e g a t o r y  e f f e c t s  
o f  an  a l i q u o t  o f  m y o m é t r i a l  i n c u b a t i o n  medium (M), ( I g J ,
PGD^ and PGE^ were s t u d i e d  b e f o r e  and a f t e r  m a in t e n a n c e  u n d e r  
s e v e r e  a l k a l i n e  c o n d i t i o n s  (pH 1 2 ) .  The a c t i v i t y  o f  (M) o r  
( l ^ )  was n o t  a f f e c t e d  by a l k a l i n e  t r e a t m e n t  w h e rea s  t h a t  o f  
PGDg and FGE^ was c o m p l e t e ly  a b o l i s h e d .  PGFg^ i n i t i a t e d  a 
sm a l l  p r o - a g g r e g a t e r y  e f f e c t  and p o t e n t i a t e d  ADP-induced 
a g g r e g a t i o n .
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a l k a l i n i z a t i o n .  PGPg* (24pg) showed a s m a l l  p r o - a g g r e g a t o r y  
e f f e c t  and p o t e n t i a t e d  ADP-induced a g g r e g a t i o n .
These e x p e r im e n t s  d e m o n s t r a t e d  t h a t  m y o m é t r i a l  
a n t i a g g r e g a t o r y  a c t i v i t y  and a u t h e n t i c  PGIg h a v e  s i m i l a r  
t e m p e r a t u r e  and a l k a l i n e  s t a b i l i t i e s .  There  was a l s o  a 
good c o r r e l a t i o n  be tw een  6-oxo-PGF^^ l e v e l s  and PGIg 
c o n t e n t s  o f  t h e  i n c u b a t i o n  m ed ia .  F o r  t h e s e  r e a s o n s  t h e  
te rm  r a t h e r  t h a n  P G I ^ - l i k e  a c t i v i t y  w i l l  be  u sed
h e r e a f t e r .
3 . 3  D e t e r m i n a t i o n  o f  t h e  c o e f f i c i e n t s  o f  v a r i a t i o n  o f  t h e  
p l a t e l e t  a g g r e g a t i o n  b i o a s s a y
Tab le  1 shows t h e  r e s u l t s  o f  b i o a s s a y i n g  t h e  
PGIg c o n t e n t  o f  m y o m é t r i a l  i n c u b a t e  c o n t a i n i n g  0 .4 p g
o f  a u t h e n t i c  P G I^ /m l.  A ssays  were p e r f o r m e d  u s i n g  PRP from 
f o u r  d i f f e r e n t  r a b b i t s .  In  each e x p e r im e n t  t h e  PGIg 
c o n t e n t  was a s s a y e d  f o u r  t im e s  a g a i n s t  a u t h e n t i c  PGIg 
u s i n g  a 2+2 d o se s  a s s a y .  The i n t e r -  and i n t r a - a s s a y  
c o e f f i c i e n t s  o f  v a r i a t i o n  were c a l c u l a t e d  a s  7% and 3% 
r e s p e c t i v e l y .
TABLE 1. The p r o s t a c y c l i n  c o n t e n t  o f _________ m y o m é t r i a l
i n c u b a t e  c o n t a i n i n g  0 .4 u g  o f  a u t h e n t i c  p r o s t a ­
c y c l i n / m l .
PRP
No.
Cone e n t r a t i o n o f  PGI2 (p g /m l )
1 2 3 4
1 0 . 3 7 0 .3 7 0 . 3 8 0 . 3 8
2 0 . 3 9 0 . 3 6 0 . 3 4 0 .4 4
3 0 . 3 8 0 .4 1 0 .4 1 0 .40
4 0 . 3 7 0 .3 8 0 .3 8 0 . 3 7
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3=4 E f f e c t  o f  a r a c h i d o n i c  a c i d
The e f f e c t s  o f  i n c u b a t i n g  m y o m é t r i a l  t i s s u e  w i th  
d i f f e r e n t  d o s e s  o f  a r a c h i d o n i c  a c i d  (AA) on PGIg r e l e a s e  
a r e  i l l u s t r a t e d  i n  F i g u r e  8 .  2 . 5 p l  o f  i n c u b a t e  were u se d
f o r  b i o a s s a y .  T h is  volume i f  t a k e n  from an i n c u b a t i o n  
medium c o n t a i n i n g  AA ( 2 0 p g /m l ) ,  w i l l  c a r r y - o v e r  a b o u t  50 
ng AA t h a t  may a f f e c t  t h e  a g g r e g a b i l i t y  o f  t h e  p l a t e l e t s .  
Thus, a f t e r  i n d u c i n g  a g g r e g a t i o n  by ADP a l o n e ,  t h e  e f f e c t  
o f  50ng AA on ADP-induced a g g r e g a t i o n  was examined.  As 
t h e  t r a c i n g  shows t h e  p r e s e n c e  o f  AA p o t e n t i a t e d  ADP- 
in d u c e d  a g g r e g a t i o n .  However, i f  t h e  PRP was p r e - t r e a t e d  
w i th  i n d o m e th a c in  (IND) ( lO pg /m l)  f o r  10 min.  a t  37°C, t h e  
p o t e n t i a t i n g  e f f e c t  was a b o l i s h e d .  C o n s e q u e n t ly ,  i n  t h e  
e x p e r im e n t  I N D - t r e a t e d  PRP was u t i l i z e d .  2 . 5 p l  o f  t h e  
c o n t r o l  m y o m é t r i a l  i n c u b a t i o n  medium c o n t a i n e d  2 .5 n g  PGIg. 
The PGIg c o n t e n t  i n  e q u i v a l e n t  vo lum es  o f  i n c u b a t e s  
i n c r e a s e d  t o  4, 6 and 5 ng  when m y o m é t r i a l  s am p le s  were 
i n c u b a t e d  w i t h  5* 10 and 20pg o f  AA/ml r e s p e c t i v e l y .  The 
c o r r e s p o n d i n g  % i n c r e a s e s  i n  FGI^ r e l e a s e  o v e r  t h e  c o n t r o l  
were 60, l40  and 100. The c u m u l a t i v e  f i n d i n g s  from a s e r i e s  
o f  5 e x p e r im e n t s  a r e  shown i n  F i g u r e  9* The c o n t r o l  
m y o m é t r ia l  PGIg r e l e a s e  (4 .0 7  + 0 .4 3  ng/mg; mean + S .E .M .)  
was s i g n i f i c a n t l y  i n c r e a s e d  t o  6 . 6 2  + O. 67  (p < 0 .0 5 )  and 
8 . 3 5  ±  0 . 5 0  ng/mg (p<0 . 0 0 5 ) i n  p r e s e n c e  o f  5 and lO^g o f  
AA/ml r e s p e c t i v e l y .  F u r t h e r  i n c r e a s e s  i n  t h e  AA con cen ­
t r a t i o n  d id  n o t  c a u se  f u r t h e r  s t i m u l a t i o n  o f  PGIg o u t p u t .
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F i g u r e  8 .  E f f e c t  o f  a r a c h i d o n i c  a c i d  (AA) on PGIg r e l e a s e  
by m y o m é t r i a l  t i s s u e .  P l a t e l e t  a g g r e g a t i o n  was i n i t i a l l y  
in d u c e d  by ADP a l o n e  (W) . A d d i t i o n  o f  50ng o f  AA w i th  ADP 
( i ) p o t e n t i a t e d  ADP-induced a g g r e g a t i o n .  P r e - t r e a t m e n t  o f  
t h e  PRP w i t h  i n d o m e th a c in  (IND) ( lOpg/m l)  a b o l i s h e d  AA- 
in d u c e d  p o t e n t i a t i o n  o f  A D P -a g g re g a t io n  (v)  • C o n se q u e n t ly ,  
a l l  sam ples  o f  PRP u se d  f o r  b i o a s s a y  were  p r e - t r e a t e d  w i th  
i n d o m e t h a c in .  AA was added w i t h  ADP i n  a l l  c a s e s  e x c e p t  
when t e s t i n g  t h e  a c t i v i t y  r e l e a s e d  by myometrium i n c u b a t e d  
w i th  AA. PGIg o u t p u t  (M) was m ax im al ly  s t i m u l a t e d  i n  
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2.5 5 10 20 Mgml AA
F ig u r e  9* E f f e c t  o f  a r a c h i d o n i c  a c i d  (AA) on m y om étr ia l  
PGIg r e l e a s e  (day 22 o f  p r e g n a n c y ) .  R e le a s e  o f  PGI^ ( • )  was 
s t i m u l a t e d  i n  p r e s e n c e  o f  i n c r e a s i n g  d o ses  o f  AA (□) .
Columns and v e r t i c a l  l i n e s  r e p r e s e n t  mean + S.E.M. S i g n i f i ­
c a n t  d i f f e r e n c e s  be tween b a s a l  r e l e a s e  and t r e a t e d  g ro up s  
a r e  shown (*p<0 . 0 5 ; **p<0 . 0 0 5 ; n=5)«
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The c o n v e r s i o n  o f  AA ( lO pg /m l)  i n t o  PGIg was 1 0 ,7  +
(mean + S.E.M. ) .
When m y o m é t r i a l  t i s s u e  from 20-day  p r e g n a n t  r a t s  
was u s e d  AA ( lO pg /m l)  i n c r e a s e d  PGIg s y n t h e s i s  from 3*07 + 
0 . 1 5  ng/mg ( c o n t r o l )  t o  4 ,5 9  ±  0 .5 7  ng/mg (p<0 . 0 5 ; n  = 5)» 
T h is  r e p r e s e n t s  a  c o n v e r s i o n  o f  AA i n t o  PGIg o f  3 . 6  + O.S%.  
Thus,  2 0 -d ay  p r e g n a n t  m yom etr ia  were  3 t im e s  l e s s  a c t i v e  
t h a n  2 2 -day  p r e g n a n t  m yo m etr ia  i n  c o n v e r t i n g  AA i n t o  PGIg.
3 . 5  E f f e c t  o f  p h o s p h o l i p a s e  A^
The e f f e c t s  o f  i n c u b a t i n g  sa m p les  o f  2 0 -day  
p r e g n a n t  m yom etr ia  w i th  v a r i o u s  c o n c e n t r a t i o n s  o f  p h o s -  
p h o l i p a s e  A^ (PlAg) a r e  shown i n  F i g u r e  10. The c o n t r o l  
PGI^ r e l e a s e  ( 3 «04 ±  0 .2 4 ng /m g )  was s i g n i f i c a n t l y  i n c r e a s e d  
to  6 . l 4  + 0 .4 3  and 8 .4 0  + 1 . 1 0  ng/mg i n  p r e s e n c e  o f  0 . 5  
and 1 . 0  U o f  PLA^/ml (p < 0 .0 1 ;  n = 4 ) .
The e f f e c t  o f  PLA^ on PGIg r e l e a s e  by 2 2 -day  
p r e g n a n t  m yom etr ia  was a l s o  s t u d i e d .  C o n t r o l  p r o d u c t i o n  
o f  4 . 3 2  + 0 . 4 5  ng/mg was s i g n i f i c a n t l y  i n c r e a s e d  t o  6 . 5 0  + 
0 . 5 2  by 0 . 5U PLAg/ml, and  t o  8 . 5 0  ±  0 . 9 4  ng/mg i n  t h e  
p r e s e n c e  o f  PLAg ( lU /m l)  ( p < 0 . 02; n = 4 ) . Thus, a l t h o u g h  
b a s a l  PGIg r e l e a s e  vrAs h i g h e r  on day 22 them on day 20,
PLA^ was more e f f e c t i v e  i n  i n c r e a s i n g  PGIg r e l e a s e  on day 
20 t h a n  on day 22 i f  t h e  % i n c r e a s e  o v e r  b a s a l  r e l e a s e  was 
c a l c u l a t e d .
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0.25 0.5 1 Uml P l A
F ig u re  10. E f f e c t  o f  p h o s p h o l i p a s e  (PLA^) on m y om étr ia l
R e le a s e  o f  PGI^ ( • )  wasPGIg r e l e a s e  (day 20 o f  p r e g n a n c y ) ,  
s t i m u l a t e d  i n  p r e s e n c e  o f  i n c r e a s i n g  d o se s  o f  PlAg (O ) . 
Columns and v e r t i c a l  l i n e s  r e p r e s e n t  mean + S.E.M. S i g n i f i ­
c a n t  d i f f e r e n c e s  between b a s a l  r e l e a s e  and t r e a t e d  g rou p s  
a r e  shown (p<0.01;  n=4) .
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3 .6  E f f e c t s  o f  i n h i b i t o r s
A d d i t i o n  o f  i n d o m e th a c in  o r  TYA (1 t o  50 p g / m l ) ,  
t r a n y l c y p r o m i n e  o r  m e p a c r in e  (100 t o  500p g /m l )  t o  chopped 
m y o m é t r i a l  t i s s u e s  a t  t h e  s t a r t  o f  t h e  i n c u b a t i o n  a t  20^0 
d id  n o t  i n f l u e n c e  t h e  PGIg r e l e a s e .  When t h e  m y o m é t r i a l  
t i s s u e  was p r e - i n c u b a t e d  w i t h  each  i n h i b i t o r  f o r  30 min.  
a t  20°C b e f o r e  c h o p p ing ,  i n h i b i t i o n  was o b s e r v e d  b u t  h i g h  
d o se s  o f  d ru g  were n e e d e d ,  eg .  i n d o m e t h a c in  o r  TYA ( l 60pg 
/ m l ) ;  t r a n y l c y p r o m i n e  o r  m e p a c r in e  ( im g /m l ) .  However,  i f  
t h e  m y o m é t r i a l  t i s s u e  was p r e - i n c u b a t e d  w i th  t h e  i n h i b i t o r  
f o r  1 t o  30 min.  a t  37°C b e f o r e  c h o p p in g ,  s i g n i f i c a n t  
i n h i b i t i o n s  (w i th  r e l a t i v e l y  low d o s e s )  were o b t a i n e d .  
C o n s e q u e n t ly ,  i n h i b i t o r y  d r u g s  were  p r e - i n c u b a t e d  w i th  
m y o m é t r ia l  t i s s u e  f o r  10 min.  a t  37°C b e f o r e  c h o p p in g  and 
s u b s e q u e n t  i n c u b a t i o n  a t  20°C.
a)  M epacr ine
The e f f e c t  o f  v a r i o u s  c o n c e n t r a t i o n s  o f  m e p a c r in e  
on PGI2 r e l e a s e  by 2 0 -day  p r e g n a n t  myometrium i s  shown i n  
F i g u r e  11. The c o n t r o l  PGIg r e l e a s e  ( 1 .8 2  + 0 . 12ng/mg) 
was s i g n i f i c a n t l y  r e d u c e d  t o  O. 8 5  ±  0 . 1 4  ng/mg i n  p r e s e n c e  
o f  m ep a c r in e  (320pg /m l)  (p < 0 .0 5 ;  n = 6 ) .  P r e - i n c u b a t i o n  o f  
t h e  t i s s u e s  w i t h  h i g h e r  c o n c e n t r a t i o n s  o f  m e p a c r in e  r e s u l t e d  
i n  f u r t h e r  g r a d e d  i n h i b i t i o n s  o f  PGIg o u t p u t .  I n h i b i t i o n s  
a t  b o th  640 and 1000 p g /m l  were s i g n i f i c a n t  (p< 0 .0 2 ;  n = 6 ) .
To i n v e s t i g a t e  t h e  mechanism o f  a c t i o n  o f  
m e p a c r in e ,  i t s  e f f e c t  on t h e  c o n v e r s i o n  o f  exogenous  AA
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F ig u re  11. E f f e c t  o f  m ep acr in e  on m yo m é t r ia l  PGIg r e l e a s e  
(day 20 o f  p r e g n a n c y ) .  B asa l  r e l e a s e  o f  PGIg (■) was 
i n h i b i t e d  on i n c u b a t i o n  w i th  i n c r e a s i n g  c o n c e n t r a t i o n s  o f  
m epacr ine  (O) .  Columns and v e r t i c a l  l i n e s  r e p r e s e n t  mean + 
S.E.M. S t a t i s t i c a l l y  s i g n i f i c a n t  r e d u c t i o n s  a r e  i n d i c a t e d  
(*p<0 . 0 5 ; **p<0.02; n = 6 ) .
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i n t o  PGI2 was exam ined .  The r e s u l t s  a r e  shown i n  F i g u r e  12. 
The b a s a l  r e l e a s e  by 20 -day  p r e g n a n t  m yo m etr ia  ( 1 . 9 5  ±
0 . 1 5  ng/mg) was s i g n i f i c a n t l y  i n c r e a s e d  t o  3 . 6 0  + 0 . 2 8  n g /  
mg i n  p r e s e n c e  o f  AA ( lO pg /m l)  (p<0 .05 ;  n = 4 ) .  B a s a l  r e l e a s e
was s i g n i f i c a n t l y  r e d u c e d  to  0 . 9 2  + 0 . 1 2  ng/mg a f t e r  p r e ­
t r e a t m e n t  o f  t h e  t i s s u e s  w i t h  m e p a c r in e  (3 2 0 | ig /m l)  (p<0 . 0 5 ; 
n = 4 ) .  However, when m e p a c r i n e - t r e a t e d  m yom etr ia  w ere  
i n c u b a t e d  i n  t h e  p r e s e n c e  o f  AA (lOjig /ml)  t h e  PGI2 p r o d u c ­
t i o n  was n o t  s i g n i f i c a n t l y  d i f f e r e n t  from t h a t  o b s e r v e d  i n  
t h e  a b se n c e  o f  m e p a c r i n e .  Thus, m e p a c r in e  i n  t h e  dose  u s e d  
d id  n o t  i n f l u e n c e  t h e  c o n v e r s i o n  o f  AA i n t o  PGl2 °
b) I n d o m e th a c in  and E i c o s a t e t r a v n o i c  a c i d  (TYA)
The e f f e c t  o f  i n d o m e th a c in  (IND) (30pg /m l)  on
PGI2 r e l e a s e  by a 2 2 - d a y  p r e g n a n t  myometrium i s  shown i n  
F i g u r e  13- 5 p l  vo lum es  o f  i n c u b a t i o n  media  were  used  f o r  
b i o a s s a y .  T h is  volume i f  t a k e n  from an i n c u b a t i o n  medium 
c o n t a i n i n g  IND ( 3 0 y i g / m l ) , w i l l  c a r r y - o v e r  150  ng  IND. The 
i n f l u e n c e  o f  t h i s  q u a n t i t y  o f  IND was t h u s  examined 
on ADP-induced a g g r e g a t i o n .  As t h e  t r a c i n g  shows i t  d i d  
n o t  a f f e c t  ADP-induced a g g r e g a t i o n ,  b u t  a s  a  p r e c a u t i o n ,
150 ng  IND were added  t o  t h e  PRP w i t h  ADP i n  a l l  c a s e s  
e x c e p t  when t e s t i n g  t h e  a c t i v i t y  o f  i n c u b a t i o n  medium from 
myometrium t h a t  had  b e e n  p r e - i n c u b a t e d  w i t h  IND. 5yil o f  
t h e  c o n t r o l  m y o m é t r i a l  i n c u b a t e  c o n t a i n e d  5 *8ng  PGI2 , b u t  
when t h e  myometrium was p r e - i n c u b a t e d  w i th  IND, no a n t i ­
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F ig u re  12. E f f e c t  o f  m ep a c r in e  (320pg/ml)  on b a s a l  and AA- 
induced  r e l e a s e  o f  PGI^ by 20 day p r e g n a n t  m yom etr ia .  B asa l  
r e l e a s e  o f  PGI^ ( • )  was s i g n i f i c a n t l y  s t i m u l a t e d  i n  p r e s e n c e  
o f  AA (I0;ag/ml) (O) (*p<0.05;  n = 4 ) . Mepacrine  (320pg/ml)  
s i g n i f i c a n t l y  i n h i b i t e d  b a s a l  r e l e a s e  (@) (*p<0 . 0 5 ; n=4) b u t  
d id  n o t  a f f e c t  AA-induced PGI^ r e l e a s e  (@) . Columns and 







F i g u r e  13» E f f e c t  o f  i n d o m e th a c in  on m y o m e t r i a !  PGIg o u t p u t  
(day 22 o f  p r e g n a n c y ) .  The r e c o r d i n g  shows t h e  change i n  
l i g h t  t r a n s m i t t a n c e  c a u s e d  by a d d i t i o n  o f  ADP (▼) t o  r a b b i t  
c i t r a t e d  PRP. 5 p l  o f  IND s o l u t i o n  ( 3 0 p g / n i l ) - e q u i v a l e n t  to  
150ng-were  added  t o  t h e  PRP w i t h  ADP (V) e x c e p t  when t e s t i n g  
a c t i v i t y  r e l e a s e d  by myometrium p r e - i n c u b a t e d  w i t h  IND 
(30pg /m l)  (M+IND)o IND d id  n o t  i n f l u e n c e  ADP-induced 
a g g r e g a t i o n  b u t  c o m p l e t e l y  i n h i b i t e d  g e n e r a t i o n  o f  PGIg by 
t h e  myometrium.
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o f  i n c u b a t e .  The d e c r e a s e  i n  m y o m e t r i a !  PGIg r e l e a s e  i n  
p r e s e n c e  o f  IND was + 7^ (mean + S .E .M .;  n=5)«
In  5 s i m i l a r l y  c o n s t r u c t e d  e x p e r i m e n t s  when TYA 
idOjig/ml)  was u s e d  i n s t e a d  o f  IND, t h e  mean d e c r e a s e  i n  
m y o m e t r ia !  PGIg r e l e a s e  was 65  ±  6^  (mean + S .E .M . ) .
c ) I S - H y d r o n e r o x y a r a c h id o n i c  a c i d  (HPAA) and T ran y lcy p ro m in e
The e f f e c t  o f  HPAA (3 0p g /m l)  on PGI^ r e l e a s e  by 
sam p le s  o f  2 2 -d ay  p r e g n a n t  myometrium i s  shown i n  F i g u r e  14. 
5 p l  i n c u b a t e s  were  u sed  f o r  b i o a s s a y .  T h is  volume i f  t a k e n  
from an i n c u b a t i o n  medium c o n t a i n i n g  HPAA (30 | ig /m l)  w i l l  
c a r r y - o v e r  I 50 ng  HPAA. The i n f l u e n c e  o f  t h i s  q u a n t i t y  o f  
HPAA on ADP-induced a g g r e g a t i o n  was exam ined .  As t h e  
t r a c i n g  shows HPAA p o t e n t i a t e d  ADP-induced a g g r e g a t i o n .  
C o n se q u e n t ly  150ng o f  HPAA were  added  to  PRP sam ples  i n  a l l  
c a s e s  e x c e p t  when t e s t i n g  t h e  a c t i v i t y  o f  s am p les  t h a t  were  
p r e - i n c u b a t e d  w i t h  HPAA. 5 p i  o f  t h e  c o n t r o l  m y o m e t r ia !  
i n c u b a t e  c o n t a i n e d  6 . 4  ng  PGIg. An e q u i v a l e n t  volume o f  
i n c u b a t e  c o n t a i n e d  1 . 25ng PGIg when t h e  myometrium was p r e -  
i n c u b a t e d  w i t h  HPAA, a  d e c r e a s e  o f  82?^. The mean d e c r e a s e  
i n  m y o m e t r ia !  PGI2 r e l e a s e  was 65  ±  6fo (mean ±  S .E .M .;  n=5)*
In  6 s i m i l a r l y  c o n s t r u c t e d  e x p e r i m e n t s  when 
t r a n y l c y p r o m i n e  (320pg /m l)  was u s e d  i n s t e a d  o f  HPAA, t h e  
mean d e c r e a s e  i n  m y o m e t r ia !  PGIg r e l e a s e  was 74 ±  7% (mean 
±  S .E .M . ) .
Doses o f  i n h i b i t o r s  u se d  t o  r e d u c e  m y o m e t r ia !  PGI^ 


















F i g u r e  l4o E f f e c t  o f  1 5 - h y d r o p e r o x y a r a c h i d o n i c  a c i d  (HPAA) 
on m y o m e t r i a !  PGIg g e n e r a t i o n  (day 22 o f  p r e g n a n c y ) .  
A g g r e g a t i o n  o f  r a b b i t  c i t r a t e d  PRP was in d u c e d  w i t h  ADP 
a l o n e  ( ^ . A d d i t i o n  o f  5 p l  HPAA (30^g /m l)  ( e q u i v a l e n t  t o  
l^Ong) p l u s  ADP, p o t e n t i a t e d  ADP-induced a g g r e g a t i o n  ( V ) . 
C o n s e q u e n t ly ,  HPAA was added w i t h  ADP e x c e p t  when t e s t i n g  
t h e  a c t i v i t y  r e l e a s e d  by myometrium p r e - t r e a t e d  w i t h  HPAA. 
I n c u b a t i o n  w i t h  HPAA r e d u c e d  m y o m e t r ia !  PGIg r e l e a s e  by 82^<
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TABLE 2. A c o m p ar ison  o f  t h e  p o t e n c i e s  o f  v a r i o u s  d ru g s  
t o  r e d u c e  m y o m etr ia !  p r o s t a c y c l i n  p r o d u c t i o n .
I n h i b i t o r IDSO (pM) Number o f  E x p e r im e n t s
M epacr ine 449 6
In d o m e th a c in 39 5
TYA 56 5
15-HPAA 51 5
T ra n y lc y p ro m in e 1000 6
d) H y d r o c o r t i s o n e
The e f f e c t s  o f  p r e - t r e a t m e n t  o f  myometrium (day 
20) w i t h  h y d r o c o r t i s o n e  (5 -20  y g / m l )  on r e l e a s e  a r e
shown i n  F i g u r e  15» The c o n t r o l  PGIg r e l e a s e  ( 1 .7 0  ±  0 .1 2  
ng/mg) was i n c r e a s e d  t o  2 .1 0  + 0 . 1 5 » 2 .9 4  + 0 .1 9  and 4 .5 7  ± 
0 .4 9  ng/mg i n  t h e  p r e s e n c e  o f  5» 10 and 20 p g /m l  o f  h y d r o ­
c o r t i s o n e  r e s p e c t i v e l y .  The i n c r e a s e s  i n  p r e s e n c e  o f  10 
and 20 pg o f  h y d r o c o r t i s o n e / m l  were s i g n i f i c a n t  (p<0 . 0 5 ; 
and p < 0 .0 2 ;  n=6 r e s p e c t i v e l y ) .
3 .7  E f f e c t  o f  t r a n y l c y p r o m i n e  on h y d r o c o r t i s o n e - i n d u c e d  
r e l e a s e  o f  p r o s t a c y c l i n
The e f f e c t s  o f  t r a n y l c y p r o m i n e  (TO) (320 y g / m l )  
on b a s a l  and h y d r o c o r t i s o n e - i n d u c e d  r e l e a s e  o f  PGIg by a 
myometrium (day 20) a r e  shown i n  F i g u r e  l 6 .  5 p l  s am p le s  o f  
i n c u b a t i o n  medium were u sed  f o r  b i o a s s a y .  T h is  volume i f  
t a k e n  from an  i n c u b a t i o n  medium c o n t a i n i n g  TC (320pg /m l)  
and h y d r o c o r t i s o n e  (HO) ( lO p g /m l ) ,  w i l l  c a r r y - o v e r  1 .6 p g  
TC and 50ng HC. The i n f l u e n c e  o f  t h e s e  two q u a n t i t i e s  on
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H Y D R O C O R T I S O N E
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F ig u r e  15» E f f e c t  o f  h y d r o c o r t i s o n e  on m yom etr ia !  PGIg 
r e l e a s e  (day 20 o f  p r e g n a n c y ) .  B a sa l  r e l e a s e  o f  PGI^ (■) 
was s t i m u l a t e d  i n  p r e s e n c e  o f  i n c r e a s i n g  d oses  o f  h y d r o ­
c o r t i s o n e  (D ) . Columns and v e r t i c a l  l i n e s  r e p r e s e n t  mean + 
S.E.M. S i g n i f i c a n t  d i f f e r e n c e s  between b a s a l  r e l e a s e  and 
t r e a t e d  g ro u p s  a r e  shown (*p<0 . 0 5 ; **p<0.02;  n= 6 ) .
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F i g u r e  l 6 .  E f f e c t  o f  t r a n y l c y p r o m i n e  on b a s a l  and h y d r o -  
c o r t i s o n e - i n d u c e d  r e l e a s e  o f  PGIg by a  20 day p r e g n a n t  myo­
m e tr ium .  A g g r e g a t i o n  o f  PRP was i n i t i a l l y  i n d u c e d  by ADP 
a l o n e  (V ) . A d d i t i o n  o f  5 p l  o f  a  s o l u t i o n  c o n t a i n i n g  t r a n y l ­
cyprom ine  (TC 320;jig/ml) and h y d r o c o r t i s o n e  (HC lO ^g /m l)  -  
e q u i v a l e n t  t o  lo6 pg  TC and 50ng HC -  t o  t h e  PRP w i t h  ADP d i d  
n o t  i n f l u e n c e  ADP-induced a g g r e g a t i o n  ( V ) . However,  a s  a  
p r e c a u t i o n  TC a n d /o r ,  HC were added  w i t h  ADP a s  a p p r o p r i a t e .  
5 p l  volume o f  i n c u b a t i o n  medium t a k e n  f rom  myometrium p r e ­
t r e a t e d  w i t h  HC ( lO pg /m l)  (M+HC) c o n t a i n e d  more PGIg t h a n  an 
e q u i v a l e n t  volume o f  i n c u b a t e  t a k e n  from  c o n t r o l  myometrium 
(M) 0 E q u i v a l e n t  vo lumes  o f  i n c u b a t e s  o f  myometrium p r e ­
t r e a t e d  w i t h  TC (320pg /m l)  (M+TC), o r  b o t h  TC + HC (M+TC+HC) 
c o n t a i n e d  c o n s i d e r a b l y  s m a l l e r  q u a n t i t i e s  o f  PGIg.
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ADP-induced a g g r e g a t i o n  was exam ined.  As t h e  t r a c i n g  shows, 
t h e s e  s u b s t a n c e s  d i d  n o t  i n f l u e n c e  ADP-induced a g g r e g a t i o n .  
However, b o t h  s u b s t a n c e s  were  added  w i th  ADP when t e s t i n g  
t h e  e f f e c t  o f  a u t h e n t i c  PGIg o r  t h e  c o n t r o l  i n c u b a t e .  Only 
one s u b s t a n c e  was added when t h e  myometrium was p r e - t r e a t e d  
w i t h  t h e  o t h e r .  N e i t h e r  was added when t h e  myometrium was 
p r e - t r e a t e d  w i th  b o th  d r u g s .  5 p l  o f  t h e  c o n t r o l  m y o m é t r i a l  
i n c u b a t e  c o n t a i n e d  2 .6 5 n g  PGIg. The PGIg c o n t e n t  i n  an  
e q u i v a l e n t  volume o f i n c u b a t e  o f  m y o m é t r i a l  t i s s u e  t h a t  was 
p r e - t r e a t e d  w i th  HC was 5ng, an i n c r e a s e  o f  88^ o v e r  t h e  
b a s a l  r e l e a s e .  When t h e  myometrium was p r e - i n c u b a t e d  w i th  
TC, o r  TC + HC, t h e  PGIg c o n t e n t  i n  5 p l  i n c u b a t e s  was 
r e d u c e d  t o  1 and 1 .4n g  r e s p e c t i v e l y .  Thus TC d e c r e a s e d  
H C-induced  r e l e a s e  o f  PGIg by 83^» I n  5 e x p e r i m e n t s  t h e  
p e r c e n t a g e  r e d u c t i o n  was ?2 ±  9^ (mean + S .E . M . ) .
In  5 s i m i l a r l y  c o n s t r u c t e d  e x p e r i m e n t s  IND 
(30pg /m l)  r e d u c e d  H C-induced  r e l e a s e  o f  m y o m é t r i a l  PGIg by 
77 ±  4% (mean + S .E .M . ) .
3 08 E f f e c t  o f  m e p a c r in e  on H y d r o c o r t i s o n e - i n d u c e d  r e l e a s e  
o f  p r o s t a c y c l i n
The e f f e c t  o f  m e p a c r in e  on b o th  b a s a l  and HC- 
in d u c e d  r e l e a s e  o f  m y o m é t r i a l  PGI2 i s  shown i n  F i g u r e  17*
HC ( lO pg/m l)  s i g n i f i c a n t l y  i n c r e a s e d  PGI2 f rom I . 6 5  ±  0 .1 0  ng/mg 
( c o n t r o l )  t o  2 .7 0  ±  O.O9 ( p < 0 .0 5 ,  n = 5 ) • M ep ac r ine  (320pg /m l)  














F ig u re  1?. E f f e c t  o f  m epacr ine  on b a s a i  and h y d r o c o r t i s o n e -  
induced  r e l e a s e  o f  m yo m étr ia l  PGI^ (day 20 o f  p r e g n a n c y ) . 
B a sa l  PGIg o u t p u t  (#) was s i g n i f i c a n t l y  i n c r e a s e d  i n  p r e s e n c e  
o f  h y d r o c o r t i s o n e  (HC lOpg/ml) (O) (*p<0.05;  n=5)« P r e ­
i n c u b a t i o n  o f  t i s s u e  w i th  m epacr in e  (MEP 320pg/ml)  red uced  
b o th  b a s a l  (GD) and HC-induced r e l e a s e  (0)  (n=5) • Columns 
and v e r t i c a l  b a r s  r e p r e s e n t  mean + S.E.M.
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+ 0 . 1 2  and 1 .4 0  2  0 .2 5  ng/mg r e s p e c t i v e l y .  The c o r r e s p o n d i n g  
p e r c e n t a g e  d e c r e a s e s  were 63 and 48 .  However, when t h e  
n e t  i n c r e a s e  i n  PGIg i n  a b s e n c e  and p r e s e n c e  o f  m e p a c r in e  
was c a l c u l a t e d  t h e  p e r c e n t a g e  e f f e c t i v e n e s s  o f  m e p a c r in e  
i n  d e c r e a s i n g  HC-induced r e l e a s e  o f  PGIg was 23 ±
(p>0 .05 ;  n=5) (T a b le  3)*
TABLE 3 . E f f e c t o f  m e p a c r in e  on h y d r o c o r t i s o n e - i n d u c e d
r e l e a s e o f  m y o m é t r i a l  PGI^ (day 2 0 ) .
Net i n c r e a s e  i n  
PGIp i n  p r e s e n c e  
o f  HC a l o n e  
ng/mg / 1 5  min. 
(n=5)
Net  i n c r e a s e  i n  fo e f f e c t i v e n e s s  
PGIp i n  p r e s e n c e  o f  m e p a c r in e  i n  
o f  m ^ a c r i n e  & HC r e d u c i n g  HC- 
ng/mg / 1 5  min.  i n d u c e d  r e l e a s e
1 .0 4  + 0 . 0 9 0 .8 0  + 0 .2 0  23 1  8
When HC was i n c u b a t e d  w i th  a u t h e n t i c  PGIg i n  
Krebs  s o l u t i o n  a t  37°C f o r  10 m i n . ,  i t  d i d  n o t  a f f e c t  t h e  
d e c l i n e  i n  a c t i v i t y  o f  PGIg.
3 . 9  P r o s t a c y c l i n  p r o d u c t i o n  by d i f f e r e n t  u t e r i n e  f r a c t i o n s  
d u r i n g  p re g n a n c y
The PGIg g e n e r a t i o n  by u t e r i n e  f r a c t i o n s  f rom a 
22-day  p r e g n a n t  r a t  i s  shown i n  F i g u r e  18. The t r a c i n g  
shows t h a t  2 . 5  and 5 ng  o f  PGI^» and 2 . 5  and 5 p i  o f  t h e  
m y o m é t r i a l  i n c u b a t e  (M) p ro d u c e d  p a r a l l e l  g r a d e d  i n h i b i t i o n s  
o f  ADP-induced a g g r e g a t i o n .  T h is  i s  e q u i v a l e n t  t o  a 
m y o m é t r i a l  PGIg s y n t h e s i s  o f  4ng/mg. By c o n t r a s t  25 p i  o f  
t h e  d e c i d u a l  i n c u b a t e  (D) c o n t a i n e d  4 ng PGIg c o r r e s p o n d i n g
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F i g u r e  18. PGIg g e n e r a t i o n  by d i f f e r e n t  u t e r i n e  f r a c t i o n s  
o f  a 22 d a y - p r e g n a n t  r a t .  The r e c o r d i n g  shows i n c r e a s e  i n  
l i g h t  t r a n s m i t t a n c e  c a u se d  by a d d i t i o n  o f  ADP (V) to  r a b b i t  
PRP. I n h i b i t i o n  o f  a g g r e g a t i o n  by p r o s t a c y c l i n  ( I ^ )  was 
p a r a l l e l l e d  by volumes o f  m y o m é t r i a l  i n c u b a t i o n  medium (M). 
D e c id u a l  i n c u b a t e  (D) c o n t a i n e d  5 t im e s  l e s s  PGIg, b u t  
myometrium from u n d e r  p l a c e n t a  ( IS )  c o n t a i n e d  no d e t e c t a b l e  
PGI^.
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t o  a  s y n t h e s i s  o f  0 .8  ng/mg; t h u s  t h e  d e c i d u a  p ro d u c e d  5 
t im e s  l e s s  PGI^ t h a n  t h e  myometrium. The r e g i o n  o f  
myometrium l y i n g  u n d e r  t h e  p l a c e n t a  ( IS )  when i n c u b a t e d  p ro d u ce d  
no d e t e c t a b l e  PGI^.
The v a r i a t i o n s  i n  PGIg s y n t h e s i s  t h a t  o c c u r  i n  
m y o m é t r i a l  and d e c i d u a l  t i s s u e s  d u r i n g  g e s t a t i o n  a r e  shown 
i n  F i g u r e  19* F o r  r e a s o n s  o f  com par iso n  t h e  p r o d u c t i o n  by 
t h e  n o n - p r e g n a n t  (NP) and t h e  p o s t - p a r t u m  (PP) m yom etr ia  
a r e  a l s o  shown. The n o n - p r e g n a n t  m yom etr ia  g e n e r a t e d  low 
amounts  o f  PGIg (0 .2 3  ±  0 . 0 9  ng/mg) t h a t  were  n o t  s i g n i f i ­
c a n t l y  d i f f e r e n t  from t h o s e  s e e n  up to  day 12 o f  p r e g n a n c y .  
Between days  l 4  and 20 PGI^ s y n t h e s i s  r o s e  from 1 .4 5  ±  0 .2 1  
(mean + S .E .M .)  to  3*31 ±  0 .2 8  ng/mg (p<0 .005 ;  n = 6 ) .  At 
p a r t u r i t i o n  (day 2 2 ) ,  PGIg s y n t h e s i s  had i n c r e a s e d  t o  5*21 
+ 0 . 4 2  ng/mg; t h i s  i s  a  s i g n i f i c a n t  i n c r e a s e  o v e r  day 20 
(p<0 .05 ;  n = 6 ) .  W i th in  48h p o s t - p a r t u m  p r o d u c t i o n  had  
d e c r e a s e d  by 80^ t o  0 .8 0  + 0 .2 1  ng/mg.
D e c i d u a l  PGPg p r o d u c t i o n  was u n d e t e c t a b l e  b e f o r e  
day 14 and i n c r e a s e d  s l i g h t l y  to  1 .2 5  ± 0 .1 1  ng/mg on day 
22. S y n t h e s i s  had  d e c r e a s e d  48h p o s t - p a r t u m  t o  0 .2 5  ± 0 .0 6  
ng/mg. The d i f f e r e n c e  i n  d e c i d u a l  PGI2 s y n t h e s i s  on day 20 
and day 22 was s i g n i f i c a n t  (p < 0 .0 5 ;  n = 6 ) .  F u r th e r m o r e ,  
t h e  d i f f e r e n c e  i n  PGI2 p r o d u c t i o n  by t h e  m y o m etr ia  and t h e  
d e c i d u a  on day 22 was s i g n i f i c a n t  (p<0 .001 ;  n = 6 ) .
PGI2 s y n t h e s i s  by t h e  i m p l a n t a t i o n  s i t e s  i n  e a r l y  
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D A Y OF P R E G N A N C Y
F ig u re  19. V a r i a t i o n s  i n  PGI2 s y n t h e s i s  by myometria  and 
d ec id u a  d u r i n g  g e s t a t i o n .  Myometr ia!  p r o d u c t i o n  (O) was low 
up to  day 12 o f  p regn an cy ,  and was s i m i l a r  to  t h a t  by non­
p r e g n a n t  myometria  (NP). Myometr ia!  p r o d u c t i o n  i n c r e a s e d  
s h a r p l y  on day l4 ,  c o n t in u e d  to  i n c r e a s e  p r o g r e s s i v e l y  and 
rea ched  a maximum on day o f  d e l i v e r y  (day 2 2 ) .  The p r o d u c ­
t i o n  d e c r e a s e d  s h a r p l y  6-48 h r  a f t e r  p a r t u r i t i o n  ( P P ) . 
D ec idua l  p r o d u c t i o n  (■) was f i r s t  d e t e c t a b l e  on day l 4 ,  
reach ed  a maximum on day 22 and d e c r e a s e d  s h a r p l y  a f t e r  
p a r t u r i t i o n .  Columns and v e r t i c a l  l i n e s  r e p r e s e n t  mean + 
S.E.M. (n=6) .
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r e v e r s é  o f  t h a t  s e en  i n  t h e  r e m a in d e r  o f  t h e  myometrium 
( F i g u r e  2 0 ) .  Peak  s y n t h e s i s  o c c u r r e d  on day 5 (0 .6 3  ±
0 . 0 5  ng /m g ) ,  b u t  by day 6 had  d e c r e a s e d  s i g n i f i c a n t l y  t o  
0 .1 4  ± 0 . 0 3  ng/mg (p<0 .05 ;  n = 6 ) .  From day 8 t o  day 22 
s y n t h e s i s  rem a in e d  v e r y  low, even a t  p a r t u r i t i o n  p r o d u c t i o n  
was o n ly  0 .0 5  ±  0 .0 4  ng/mg. 'Myometria! PG-I production was not 
a ffected  by Evans Blue.
3 . 1 0  E f f e c t  o f  d i e t h y l s t i l b e s t r o l  on p r o s t a c y c l i n  p r o d u c ­
t i o n  by 12-day  p r e g n a n t  m yom etr ia
The e f f e c t  o f  p r e - t r e a t m e n t  o f  10-day  p r e g n a n t
r a t s  w i th  d i e t h y l s t i l b e s t r o l  ( 2 0 j ig / l 0 0 g /d a y  f o r  2 days  S .C . ,  
0 . 05^  (w/v) i n  a r a c h i s  o i l )  on m y o m é t r i a l  PGIg p r o d u c t i o n  i s  
shown i n  T ab le  4 .
TABLE 4o E f f e c t  o f  d i e t h y l s t i l b e s t r o l  (0.2mg/Kg s . c .  f o r  
2 d a y s )  on m y o m é t r i a l  PGI^ r e l e a s e  (day 12 o f  
p r e g n a n c y )
PGIp p r o d u c t i o n  by PGIp p r o d u c t i o n  Number o f
m yom etr ia  o f  v e h i c l e  ng/mg/ 1 3  m in .  a t  e x p e r i m e n t s
i n j e c t e d  r a t s  (mean 20°C by m yom etr ia
+ S .E .M .)  o f  d i e t h y l s t i l ­
b e s t r o l  i n j e c t e d  
r a t s
0 . 2 0 + 0 . 0 5  0 . 5 0  + 0 . 0 2* 5
p < o . 0 5 .
T ab le  4 shows t h a t  p r e - t r e a t m e n t  o f  10-day  
p r e g n a n t  r a t s  f o r  2 d ays  w i th  d i e t h y l s t i l b e s t r o l  s i g n i f i ­
c a n t l y  i n c r e a s e d  m y o m é t r i a l  PGIg 2 . 5  f o l d .
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F i g u r e  20. PGIg p r o d u c t i o n  by i m p l a n t a t i o n  s i t e s  ( e a r l y  
p re g n a n c y )  and myometrium u n d e r  p l a c e n t a  ( r e m a in d e r  o f  
g e s t a t i o n ) .  PGIg p r o d u c t i o n  on day 5 was s i g n i f i c a n t l y  
g r e a t e r  t h a n  t h a t  on any o t h e r  day d u r i n g  p r e g n a n c y  (p<0 . 0 5 î 
n = 6 ) .  Columns and v e r t i c a l  l i n e s  r e p r e s e n t  mean ±  S .E.M.
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3 .11  PGI^ p r o d u c t i o n  by n o n - p e r f u s e d  u t e r i n e  f r a c t i o n s
The PGI2 c o n t e n t  i n  i n c u b a t e s  o f  m y o m é t r i a l ,  
d e c i d u a l  o r  whole  u t e r i n e  f r a c t i o n s  t a k e n  from a  2 2 -d ay  
p r e g n a n t  n o n - p e r f u s e d  u t e r u s  i s  shown i n  F i g u r e  21.  2 . 5
| i l  o f  i n c u b a t e  o f  t h e  myometrium (M) c o n t a i n e d  3»3ng PGIg, 
c o r r e s p o n d i n g  t o  a p r o d u c t i o n  o f  5»28ng/mg. The sample  
o f  t h e  d e c i d u a l  i n c u b a t e  (D) c o n t a i n e d  1 .2 5 n g  PGTg# c o r r e s ­
p o n d in g  t o  a p r o d u c t i o n  o f  1 ng/mg.  A 2 . 5 p l  i n c u b a t e  o f  
t h e  whole  u t e r i n e  f r a c t i o n  (W) (myometrium + a t t a c h e d  
d e c id u a )  c o n t a i n e d  I . 6 5  ng  PGIg, c o r r e s p o n d i n g  t o  a  p r o d u c ­
t i o n  o f  2 . 64ng/mg. The r e s u l t s  s u g g e s t  t h a t  an  i n h i b i t o r y  
f a c t o r  ( s )  may be p r e s e n t  i n  t h e  whole  u t e r i n e  f r a c t i o n .
I n  7 e x p e r i m e n t s  i n t a c t  u t e r i n e  t i s s u e  was 
weighed b e f o r e  and a f t e r  s c r a p i n g  and d e c i d u a l  w e i g h t  
c a l c u l a t e d  by d i f f e r e n c e .  From t h e s e  r e s u l t s  i t  was 
c a l c u l a t e d  t h a t  65 + 6% o f  t h e  u t e r u s  was myometrium and 
35 ±  5% was d e c i d u a ,  i . e .  2 :1  r a t i o  (w/w). A s e r i e s  o f  
e x p e r im e n t s  were  c a r r i e d  o u t  i n  which s e p a r a t e d  m y o m é t r i a l  
t i s s u e  was i n c u b a t e d  i n  t h e  p r e s e n c e  o f  s e p a r a t e d  d e c i d u a .  
F i g u r e  22 i l l u s t r a t e s  t h e  r e s u l t s  f rom one e x p e r i m e n t .  5^1 
a l i q u o t  o f  myometrium i n c u b a t i o n  medium (M) c o n t a i n e d  5 ng 
PGI^i c o r r e s p o n d i n g  t o  a  p r o d u c t i o n  o f  4ng /m g. 10 ^1 o f
t h e  d e c i d u a l  i n c u b a t e  (D) c o n t a i n e d  4 .5 n g  PGI2 , c o r r e s ­
p o nd in g  t o  a p r o d u c t i o n  o f  1 . 8ng /m g . However a  5fil sam ple  
o f  t h e  i n c u b a t i o n  medium i n  which t h e  myometrium was 
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F i g u r e  21.  R e le a s e  o f  PGIg by n o n - p e r f u s e d  u t e r i n e  f r a c t i o n s  
o f  a  22 day p r e g n a n t  r a t .  P l a t e l e t  a g g r e g a t i o n  was in d u c e d  
by ADP ( V ) . M yo m étr ia l  i n c u b a t e  (M) c o n t a i n e d  more PGIg 
t h a n  d e c i d u a l  (D), o r  w hole  u t e r i n e  (myometrium + a t t a c h e d  
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F i g u r e  22. I n h i b i t o r y  e f f e c t  o f  n o n - p e r f u s e d  d e c i d u a  on 
m y o m é t r i a l  PGIg r e l e a s e  (day 22 o f  p r e g n a n c y ) .  The r e c o r d ­
i n g  shows i n c r e a s e  i n  l i g h t  t r a n s m i t t a n c e  c a u s e d  by a d d i t i o n  
o f  ADP (V) t o  sam ples  o f  PRP. 5^1 o f  m y o m é t r i a l  i n c u b a t e  
(M) c o n t a i n e d  more PGlg t h a n  d e c i d u a l  i n c u b a t e  (D), o r  
i n c u b a t i o n  medium i n  which  myometrium was i n c u b a t e d  w i t h  
d e c i d u a  ( N [ D ] ) ,
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myometrium, 1 p a r t  d e c id u a  by w e i g h t )  c o n t a i n e d  Z^yngPGIg. 
The t o t a l  PGI2 r e l e a s e d  i n  t h e  0 .8m l  i n c u b a t i o n  medium was 
432  ng .  The e x p e c te d  c o n t r i b u t i o n  by t h e  d e c i d u a  was 180 
ng .  When t h e  l a t t e r  q u a n t i t y  was s u b t r a c t e d  from t h e  t o t a l  
q u a n t i t y  r e l e a s e d ,  t h e  r e m a i n d e r  (252ng)  was t h e  c o n t r i b u ­
t i o n  by t h e  m y o m é t r i a l  t i s s u e .  T h is  c o r r e s p o n d s  t o  a  n e t  
m y o m é t r i a l  PGlg s y n t h e s i s  o f  1 .26ng /m g.  Thus, t h e  
p r e s e n c e  o f  t h e  d e c i d u a  d e c r e a s e d  t h e  n e t  m y o m é t r i a l  PGlg 
p r o d u c t i o n  from 4ng to  1 . 26ng/mg, a  d e c r e a s e  o f  6 8 . 5^» 
E v i d e n t l y ,  t h e  d e c i d u a l  t i s s u e  c o n t a i n e d  an  i n h i b i t o r y  
f a c t o r ( s )  t h a t  d e c r e a s e d  m y o m é t r i a l  PGlg r e l e a s e .  The 
c u m u la t iv e  f i n d i n g s  from a s e r i e s  o f  7 e x p e r i m e n t s  a r e  
shown on t h e  l e f t  s i d e  o f  F i g u r e  29* The m y o m é t r i a l  PGlg 
p r o d u c t i o n  was 4 .73+  0 .3 9  ng/mg (mean ±  S .E .M .)  and 
d e c i d u a l  s y n t h e s i s  was 1 .8 2  + 0 .2 4  ng/mg. When t h e  
myometrium was i n c u b a t e d  i n  t h e  p r e s e n c e  o f  d e c i d u a ,  
m y o m é t r i a l  p r o d u c t i o n  was d e c r e a s e d  s i g n i f i c a n t l y  t o  2 . 3 O 
+ 0 . 3 0  ng/mg (p<0 .05 î  n = 7 ) '  The p r o d u c t i o n  by t h e  whole 
u t e r i n e  f r a c t i o n s  was 2 .0 1  + 0 .2 4  ng/mg. The d i f f e r e n c e s  
i n  PGlg p r o d u c t i o n  by t h e  m yom etr ia  and t h e  d e c i d u a  o r  
whole u t e r i n e  f r a c t i o n s  were  s i g n i f i c a n t  (p<0 . 0 5 ; n=7 )«
3 . 1 2  E f f e c t  o f  d i f f e r e n t  t r e a t m e n t s  on t h e  d e c i d u a l  
i n h i b i t o r y  a c t i v i t y
a )  B o i l i n g  and In d o m e th a c in
The e f f e c t  o f  b o i l i n g ,  o r  p r e - t r e a t m e n t  o f  t h e  
d e c id u a  w i th  IND (30pg /m l)  on t h e  d e c i d u a l  i n h i b i t o r y
88
F ig u r e  23* E f f e c t  o f  in d o m e th a c in  and b o i l i n g  on d e c i d u a l  
i n h i b i t i o n  o f  m yom étr ia l  PGI^ s y n t h e s i s .  Net (mean + 
S .E .M .)  PGIg p r o d u c t i o n  by m yometr ia  i n c u b a t e d  w i th  d e c id u a  
( ® , o r  i n d o m e t h a c i n - t r e a t e d  d e c id u a  (I2) was s i g n i f i c a n t l y  
l e s s  th a n  t h a t  by myometria  when i n c u b a t e d  a lo n e  . PGIg 
p r o d u c t i o n  by d e c id u a  (#) was s i g n i f i c a n t l y  d e c r e a s e d  a f t e r  
p r e - t r e a t m e n t  o f  d e c id u a  w i th  i n d o m e th a c in  (30>^g/ml) f o r  
10 min a t  37°C (O ) . B o i l i n g  d e c id u a  p r i o r  t o  i n c u b a t i o n  
w i th  myometria  $S) c o m p le t e ly  a b o l i s h e d  th e  i n h i b i t o r y  
a c t i v i t y .  S i g n i f i c a n t  d i f f e r e n c e s  i n  PGIg p r o d u c t i o n  by 
myometrium when in c u b a t e d  w i th  and w i t h o u t  d e c id u a  i s  
i n d i c a t e d  (*p<0 , 0 3 ; n = 6 ) .
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a c t i v i t y  i s  shown i n  F i g u r e  23» Net  m y o m e t r ia !  PGIg 
p r o d u c t i o n  was s i g n i f i c a n t l y  r e d u c e d  from 4 . 7 5  ±  0 . 3 5  
ng/mg (mean + S .E .M .)  t o  2 . 4  + O.3 O i n  p r e s e n c e  o f  t h e  
d e c i d u a  (p < 0 .0 5 ;  n = 6 ) . However,  yUnen t h e  myometrium was
i n c u b a t e d  w i t h  b o i l e d  d e c id u a  PGIg p r o d u c t i o n  i n c r e a s e d  
to  5*40 + 0 . 2 8  ng/mg, a  v a l u e  n o t  s i g n i f i c a n t l y  d i f f e r e n t
from t h a t  f o r  c o n t r o l  m y o m e t r ia !  i n c u b a t i o n s .  P r e - i n c u b a ­
t i o n  o f  t h e  d e c i d u a  w i t h  IND s i g n i f i c a n t l y  r e d u c e d  PGIg 
s y n t h e s i s  f rom 1 .7 5  ±  0 .2 1  ng/mg ( c o n t r o l )  t o  O. 1 5  ±  O0O5
ng/mg (p<0 .05 ;  n = 6 ) .  When t h e  myometrium was i n c u b a t e d  i n
p r e s e n c e  o f  I N D - t r e a t e d  d e c i d u a ,  t h e  n e t  m y o m e t r ia !  PGIg 
s y n t h e s i s  was s i g n i f i c a n t l y  r e d u c e d  t o  2 . 5 0  ±  0 .4 0  ng/mg 
(p<0 . 0 5 ; n=6)o
b)  E i c o s a - 5 , 8 , 1 1 , l 4 - t e t r a v n o i c  a c i d  (TYA)
The e f f e c t  o f  p r e - t r e a t m e n t  o f  t h e  d e c i d u a  w i th  
TYA (30pg /m l)  on t h e  d e c i d u a l  i n h i b i t o r y  a c t i v i t y  i s  shown 
i n  F i g u r e  24.  P r e - i n c u b a t i o n  o f  t h e  d e c i d u a l  t i s s u e  w i th  
TYA r e d u c e d  PGI^ s y n t h e s i s  from I . 6 5  ±  O . I 8 t o  0 .2 5  ±  0 .0 8  
ng/mg (n = 6 ) .  Net p r o d u c t i o n  by myometrium i n c u b a t e d  w i t h  
d e c i d u a  was 2 . 5 0  + 0 . 2 4  ng/mg which r o s e  t o  4 .5 0  + 0 .4 6  
ng/mg i f  t h e  d e c id u a  was p r e - i n c u b a t e d  w i th  TYA. T h is  
s y n t h e s i s  was s i m i l a r  to  t h a t  s e e n  i n  c o n t r o l  m y o m e t r ia !  
s a m p l e s .
c) In d o m e th ac in  p l u s  a r a c h i d o n i c  a c i d
The r e s u l t s  f rom a s e r i e s  o f  e x p e r i m e n t s  i n  which 
m yometr ia  (day 22) were  i n c u b a t e d  i n  p r e s e n c e  o f  b o t h  IND-
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F ig u r e  24. E f f e c t  o f  TYA on d e c i d u a l  i n h i b i t o r y  a c t i v i t y  
p r e s e n t  i n  22 day p r e g n a n t  u t e r i .  Net PGI^ p r o d u c t i o n  by 
s e p a r a t e d  myometrium (CQ) was s i g n i f i c a n t l y  g r e a t e r  t h a n  n e t  
p r o d u c t i o n  by myometrium i n c u b a t e d  w i th  d e c id u a  ( ®  (*p<0 . 0 5 ; 
n = 6 ) .  However, when myometrium was i n c u b a t e d  w i th  TYA- 
t r e a t e d  d e c id u a  no i n h i b i t i o n  was o b s e r v e d .  Net myo­
m é t r i a l  PGI2 p r o d u c t i o n  i n  t h i s  c a se  was s i g n i f i c a n t l y  
g r e a t e r  t h a n  t h a t  i n  p r e s e n c e  o f  n o n - t r e a t e d  d e c id u a  
(*p<0 . 0 5 ) .  PG%2 p r o d u c t i o n  by d e c id u a  ( 0  was s i g n i f i c a n t l y  
red u ced  a f t e r  p r e - t r e a t m e n t  w i th  TYA (30/Ag/ml) (D ) . Columns 
and v e r t i c a l  b a r s  r e p r e s e n t  mean + S.E.M.
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t r e a t e d  d e c i d u a  and AA ( lO | ig /ml)  a r e  shown i n  F i g u r e  25* 
When m y o m e t r i a !  t i s s u e  was i n c u b a t e d  i n  t h e  p r e s e n c e  o f  
AA, PGIg p r o d u c t i o n  was m arked ly  s t i m u l a t e d  from 4 . 4 0  +
0 .4 2  t o  7 .2 0  + 0 .6 2  ng/mg (n = 6 ) .  However, d e c i d u a l  PGI^ 
o u t p u t  a t  2 .0 0  + 0 .2 0  ng/mg i n  t h e  p r e s e n c e  o f  AA was 
s i m i l a r  to  t h a t  i n  t h e  a b s e n c e  o f  added p r e c u r s o r .  I n c u ­
b a t i o n  o f  myometrium p l u s  d e c i d u a  w i th  a r a c h i d o n a t e  r e d u c e d  
n e t  m y o m e t r ia !  PGIg s y n t h e s i s  t o  4 .0 1  + 0 .3 2  ng/mg, a  
r e d u c t i o n  (a  s i m i l a r  40% i n h i b i t i o n  was n o t e d  i n  t h e  
a b s e n c e  o f  AA, i . e .  i n  c o n t r o l  i n c u b a t i o n s ) .  The n e t  
p r o d u c t i o n  o f  PGIg by myometrium i n c u b a t e d  w i th  I N D - t r e a t e d  
d e c i d u a  and a r a c h i d o n a t e  was s i m i l a r  a t  3*70  + 0 . 1 5  ng/mg.
3 .1 3  E f f e c t  o f  soybean  l i p o x i d a s e  on m y o m e t r i a !  p r o s t a ­
c y c l i n  r e l e a s e
The e f f e c t  o f  soy b ean  l i p o x i d a s e  enzyme on 
m y o m e t r ia !  PGIg p r o d u c t i o n  i s  shown i n  F i g u r e  26. The 
c o n t r o l  p r o d u c t i o n  o f  4 .1 0  + 0 .3 2  ng/mg was s i g n i f i c a n t l y  
r e d u c e d  to  2 .4 8  + 0 .2 0  ng/mg i n  p r e s e n c e  o f  t h e  enzyme 
( im g /m l) ,  and t o  2 .08  + 0 .2 2  ng/mg i n  p r e s e n c e  o f  2mg/ml 
o f  t h e  enzyme (p<0 .0  5; n = 7 ) .
When m y o m e t r ia !  sam p les  were  i n c u b a t e d  i n  t h e  
p r e s e n c e  o f  b o i l e d  l i p o x i d a s e  enzyme ( i m g / m l ) , PGI^ p r o ­
d u c t i o n  was 4 . 3 6  + 0 .38n g /m g .  T h is  was a  s i m i l a r  s y n t h e s i s  
to  t h a t  n o t e d  i n  t h e  a b s e n c e  o f  enzyme 4 . 2 2  + 0 .3 4  ng/mg 
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F ig u r e  25» I n f l u e n c e  o f  a r a c h i d o n i c  a c i d  (AA) on d e c i d u a l  
i n h i b i t o r y  a c t i v i t y  b e f o r e  and a f t e r  p r e - t r e a t m e n t  d e c id u a  
w i th  in d o m e th ac in  (IND). The l e f t  p a r t  o f  t h e  f i g u r e  shows 
n e t  PGIg r e l e a s e  by myometria  (M) (Q ) , d e c id u a  (D) (W) and 
myometria  i n c u b a t e d  w i th  d e c id u a  (M^D]) (El) • The m idd le  
p a r t  o f  t h e  f i g u r e  shows PGI^ p r o d u c t i o n  by u t e r i n e  f r a c ­
t i o n s  i n c u b a t e d  w i th  AA ( lO ja ^ m l ) .  The r i g h t  p a r t  o f  the 
f i g u r e  shows n e t  PGI^ r e l e a s e  by myometria  (M) (O ) , IND- 
t r e a t e d  d e c id u a  (D+IND) (■) and myometria  i n c u b a t e d  w i th  
I N D - t r e a te d  d e c id u a  (IV^+IND^) (ED p l u s  AA ( lO^g/ml ) ° 
A d d i t io n  o f  AA w i th  d e c id u a  b e f o r e  o r  a f t e r  t r e a t m e n t  w i th  
in d o m e th ac in  d id  n o t  i n c r e a s e  d e c i d u a l  i n h i b i t o r y  a c t i v i t y .  
Columns and v e r t i c a l  b a r s  r e p r e s e n t  mean + S.E.M.
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F ig u re  2 6 . E f f e c t  o f  soybean  l i p o x i d a s e  enzyme on m y o m étr ia l  
PGI^ r e l e a s e  (day 22 o f  p r e g n a n c y ) .  B asa l  PGI^ r e l e a s e  (□) 
was d e c r e a s e d  d o s e - d e p e n d e n t l y  i n  p r e s e n c e  o f  l i p o x i d a s e  
(# ) .  Columns and v e r t i c a l  l i n e s  r e p r e s e n t  t h e  means +
S.E.M. S i g n i f i c a n t  r e d u c t i o n s  a r e  shown (*p<0 . 0 5 ; n = ? ) .
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3 . 1 4  I n f l u e n c e  o f  TYA on soybean  l i p o x i d a s e  i n h i b i t i o n  o f  
m y o m é t r i a l  p r o s t a c y c l i n  s y n t h e s i s
The e f f e c t  o f  soybean  l i p o x i d a s e  (LIP) ( im g/m l)  
b e f o r e  and a f t e r  i t s  t r e a t m e n t  w i t h  TYA (50fig/ml)  on 
m y o m é t r i a l  PGIg r e l e a s e  i s  shown i n  F i g u r e  27» 5 p l  volumes 
o f  i n c u b a t i o n  media  were u se d  f o r  b i o a s s a y .  T h is  volume 
i f  t a k e n  from an i n c u b a t i o n  medium c o n t a i n i n g  LIP ( Img/ml) 
and TYA ( 5 0 p g /m l ) ,  w i l l  c a r r y - o v e r  5pg o f  LIP and 0 ,2 ^ ^ g  
o f  TYA. The i n f l u e n c e  o f  t h e s e  2 q u a n t i t i e s  on ADP- 
in d u c e d  a g g r e g a t i o n  was exam ined .  As t h e  t r a c i n g  shows 
t h e  p r e s e n c e  o f  t h e s e  two s u b s t a n c e s  p o t e n t i a t e d  ADP- 
in d u c e d  a g g r e g a t i o n .  C o n s e q u e n t ly ,  b o th  q u a n t i t i e s ,  o r  
one o f  them were added t o  t h e  PRP t o g e t h e r  w i th  ADP a s  
a p p r o p r i a t e ,  ^yig LIP were added t o  t h e  PRP when t e s t i n g  
t h e  a c t i v i t y  o f  t h e  i n c u b a t i o n  medium i n  which t h e  
myometrium was i n c u b a t e d  i n  p r e s e n c e  o f  T Y A - t rea te d  LIP, 
b e c a u s e  i t  was found  t h a t  p r e - t r e a t m e n t  o f  t h e  LIP w i th  
TYA a b o l i s h e d  i t s  p o t e n t i a t i n g  e f f e c t  on ADP-induced 
a g g r e g a t i o n .  5 p l  o f  t h e  c o n t r o l  m y o m é t r i a l  i n c u b a t e  (M) 
c o n t a i n e d  5 « ln g  PGIg. The PGIg c o n t e n t  i n  e q u i v a l e n t  
volumes o f  i n c u b a t e s  t a k e n  from m edia  i n  which  t h e  myo­
m etr ium  was i n c u b a t e d  i n  p r e s e n c e  o f  n o n - t r e a t e d  (M+LIP) 
o r  T Y A -t rea te d  enzyme (M+LIP+TYA) were 2 .7  (47# r e d u c t i o n )  
and 5 ng (2# r e d u c t i o n )  r e s p e c t i v e l y .  The c u m u l a t i v e  
f i n d i n g s  from a s e r i e s  o f  s i m i l a r l y  c o n s t r u c t e d  e x p e r im e n t s  
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F i g u r e  2? .  E f f e c t  o f  TYA on so y b e a n  l i p o x i d a s e  i n h i b i t i o n  
o f  m y o m é t r i a l  PGIg r e l e a s e .  A g g r e g a t i o n  o f  p l a t e l e t - r i c h  
p la sm a  was i n d u c e d  by ADP (lO^M) ( V ) . A d d i t i o n  o f  5^1 o f  a  
m ix t u r e  o f  l i p o x i d a s e  (LIP) and T Y A -e q u iv a le n t  to  o f  
LIP and 0 .2 ^ p g  o f  TYA-to PRP w i t h  ADP (Ç) p o t e n t i a t e d  ADP- 
in d u c e d  a g g r e g a t i o n .  C o n s e q u e n t ly ,  TYA a n d / o r  LIP were  
added  w i th  ADP t o  PRP a s  a p p r o p r i a t e .  PGIg c o n t e n t  i n  ^^1 
volume t a k e n  from c o n t r o l  myometrium i n c u b a t e  (M) was con­
s i d e r a b l y  r e d u c e d  i n  p r e s e n c e  o f  LIP ( Img/ml)  (M+LIP). P r e ­
t r e a t m e n t  o f  LIP w i th  TYA ( l  mg LIP 50p.g TYA f o r  30 min a t  
37°C) c o m p l e t e ly  a b o l i s h e d  t h e  i n h i b i t o r y  e f f e c t  o f  LIP 



















F ig u r e  28. E f f e c t  o f  TYA on soybean  l i p o x i d a s e  i n h i b i t i o n  
o f  m y o m étr ia l  PGI2 r e l e a s e  (day 22 o f  p r e g n a n c y ) .  B asa l  
m yom étr ia l  r e l e a s e  (□) was s i g n i f i c a n t l y  r ed u c ed  i n
p r e s e n c e  o f  l i p o x i d a s e  (LIP) ( Im g/m l) ( # ) .  P r e - t r e a t m e n t  o f  
LIP w i th  TYA (img LIP + jOpg TYA f o r  30 min a t  37°C) 
s i g n i f i c a n t l y  r e v e r s e d  t h e  i n h i b i t o r y  e f f e c t  o f  LIP (ED 
(*p<0.05;  n = 5 ) .  Columns p l u s  v e r t i c a l  b a r s  r e p r e s e n t  mean 
+ S.E.M.
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p r o d u c t i o n  ( 4 .0 5  + 0 . 2 3  ng/mg) was s i g n i f i c a n t l y  r e d u c e d  
to  2 . 3 7  ±  0 . 0 8  ng/mg i n  p r e s e n c e  o f  LIP ( Img/ml) (p < 0 .0 5 ;  
n=5) ;  b u t  was n o t  s i g n i f i c a n t l y  d i f f e r e n t  f rom  t h a t  i n  
p r e s e n c e  o f  T Y A - t rea te d  enzyme (3*44 + 0 .2 9  ng/mg) (p <0 .05 ;  
n=5) •
3 . 1 5  P r o s t a c y c l i n  p r o d u c t i o n  by p e r f u s e d  u t e r i n e  f r a c t i o n s  
A c o m p ar iso n  o f  t h e  PGIg s y n t h e s i s  by d i f f e r e n t  
u t e r i n e  f r a c t i o n s  p r e p a r e d  from p e r f u s e d  and n o n - p e r f u s e d  
( c o n t r o l )  h o r n s  o f  p r e g n a n t  r a t  u t e r i  i s  shown i n  F i g u r e  29* 
P e r f u s i o n  c a u s e d  s e v e r a l  marked ch an g e s  i n  PGIg g e n e r a t i o n .  
F i r s t l y ,  d e c i d u a l  p r o d u c t i o n  was m a rk e d ly  i n c r e a s e d  to  
3"73 ± 0 . 5 5  ng/mg (n=7) from 1 .8 2  + 0 .24ng /m g  i n  t h e  n o n -  
p e r f u s e d  s a m p le s ,  a  s i g n i f i c a n t  d i f f e r e n c e  (p<0 . 0 5 ) .  
S i m i l a r l y  s y n t h e s i s  by whole  u t e r i n e  f r a c t i o n s  i n c r e a s e d  
from 2 .0 1  + 0 . 2 4  ng/mg ( n o n - p e r f u s e d )  to  4 .2 1  + O. 5 2  ng/mg 
a f t e r  p e r f u s i o n  ( p < 0 . 0 2 ) .  P e r f u s e d  d e c i d u a  when i n c u b a t e d  
w i th  m y o m é t r i a l  t i s s u e  no l o n g e r  i n h i b i t e d  p r o s t a c y c l i n  
p r o d u c t i o n  which r e a c h e d  5 *25  ± 0 . 6 2  ng/mg compared w i t h
P^-eseY\c,e- 05
2 . 3 1  ± 0 . 3 0  ng/mg i n ^ t h e  n o n - p e r f u s e d  d e c i d u a .  M y o m étr ia l  
PGIg p r o d u c t i o n  was t h e  o n ly  c a s e  i n  which p e r f u s i o n  d i d  
n o t  e f f e c t  an  i n c r e a s e .  T h e re  was no s i g n i f i c a n t  d i f f e r e n c e  
i n  t h e  PGIg o u t p u t  by t h e  d i f f e r e n t  u t e r i n e  f r a c t i o n s  a f t e r  
p e r f u s i o n .
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F ig u r e  29. PGIg p r o d u c t i o n  by n o n - p e r f u s e d  and p e r f u s e d  
u t e r i n e  f r a c t i o n s  o f  22 day p r e g n a n t  r a t s .  In  n o n - p e r f u s e d  
u t e r i ,  PGIg p r o d u c t i o n  by s e p a r a t e d  d e c id u a  (■),  myometrium 
i n c u b a t e d  w i th  d e c id u a  (D ID , o r  whole u t e r i n e  f r a c t i o n  ( ®  
was s i g n i f i c a n t l y  l e s s  t h a n  t h a t  by myometrium a lo n e  (D) 
(p<0o0 5 ; n=7) .  PGIg p r o d u c t i o n  by t h e  c o r r e s p o n d i n g  u t e r i n e  
f r a c t i o n s  from p e r f u s e d  u t e r i  were n o t  s i g n i f i c a n t l y  
d i f f e r e n t  from each o t h e r .  Columns and v e r t i c a l  l i n e s  
r e p r e s e n t  t h e  means + S.E.M.
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3 .16  I n c u b a t i o n  o f  b lo o d  p l a t e l e t s  w i th  p e r f u s e d  u t e r i n e  
f r a c t i o n s
The a b i l i t y  o f  r a t  b lo o d  p l a t e l e t s  t o  r e s t o r e  
i n h i b i t o r y  a c t i v i t y  to  p e r f u s e d  d e c i d u a  was t h e n  i n v e s t i ­
g a t e d .  The r e s u l t  from one o f  t h e s e  e x p e r i m e n t s  i s  shown 
i n  F i g u r e  30 » A g g r e g a t io n  was in d u c e d  i n  a l i q u o t s  o f  
0 . 5ml r a b b i t  PRP c o n t a i n i n g  3,75 x 10^ r a t  p l a t e l e t s  i n  
a l l  c a s e s  e x c e p t  when t e s t i n g  t h e  a c t i v i t y  o f  an  i n c u b a t i o n  
medium o f  a  u t e r i n e  f r a c t i o n  t h a t  had  been  i n c u b a t e d  i n  
p r e s e n c e  o f  r a t  p l a t e l e t s .  The PGIg c o n t e n t  i n  5v^l 
volumes o f  i n c u b a t e s  from myometrium (M) and myometrium 
i n c u b a t e d  w i th  r a t  p l a t e l e t s  (IV^^s/) was s i m i l a r .  However, 
myometrium i n c u b a t e d  w i th  t h e  d e c i d u a  p l u s  r a t  p l a t e l e t s  
(ly^/D+P^) p r o d u c e d  l e s s  PGI^.  S i m i l a r l y ,  t h e  p r e s e n c e  o f  
r a t  p l a t e l e t s  a l s o  r e d u c e d  d e c i d u a l  PGIg o u t p u t  from 5 t o  2 . 5ng.
In  3 e x p e r i m e n t s ,  i n c u b a t i o n  o f  t h e  p e r f u s e d  d e c i d u a  w i t h  
r a t  b lo o d  p l a t e l e t s  r e d u c e d  PGI2 p r o d u c t i o n  from 4 . 2 6  +
0 . 2 3  ng/mg to  2 . 2 9  ±  0 . 1 8  ng/mg (p<0 .05)o  C o n v e r s e ly  
m y o m é t r i a l  s y n t h e s i s  i n c r e a s e d  s l i g h t l y  from 4 . 9 6  + 0 . 5 4  
ng/mg t o  5*28 + O. 63  ng/mg i n  p r e s e n c e  o f  r a t  p l a t e l e t s .
However, when p e r f u s e d  myometrium was i n c u b a t e d  w i th
p e r f u s e d  d e c i d u a  p l u s  p l a t e l e t s  t h e  n e t  m y o m e t r i a !  PGIg o u t p u t  was
r e d u c e d  t o  2 . 0 7  ±  0 .2 3  ng/mg ( p < 0 .0 5 ) .
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F i g u r e  3 0 . E f f e c t  o f  r a t  p l a t e l e t s  on PGIg p r o d u c t i o n  by 
p e r f u s e d  u t e r i n e  f r a c t i o n s  (day 22 o f  p r e g n a n c y ) .  P l a t e l e t  
a g g r e g a t i o n  was i n d u c e d  by a d d in g  ADP (lO^M) t o  r a b b i t  PRP 
c o n t a i n i n g  o f  r a t  p l a t e l e t s  s u s p e n s i o n  (PS) (O. 7 5  x  10 
p l a t e l e t s / m l  i n  s a l i n e )  ( V ) . When t e s t i n g  PGIg c o n t e n t  o f  a 
u t e r i n e  f r a c t i o n  t h a t  was i n c u b a t e d  w i th  r a t  p l a t e l e t s ,  
a g g r e g a t i o n  was i n d u c e d  by a d d in g  ADP to  r a b b i t  PRP c o n t a i n ­
i n g  no r a t  p l a t e l e t s  (V̂ ) Syà. i n c u b a t e  o f  myometrium (M), 
d e c i d u a  (D), o r  myometrium i n c u b a t e d  w i t h  r a t  p l a t e l e t s  (M 
/ P S / )  c o n t a i n e d  a lm o s t  t h e  same q u a n t i t y  o f  PGIg. PGIg 
c o n t e n t  i n  an  e q u i v a l e n t  volume o f  i n c u b a t e  t a k e n  from an  
i n c u b a t i o n  medium i n  which  d e c i d u a  were  i n c u b a t e d  w i t h  r a t  
p l a t e l e t s  ( d / P S / ) ,  o r  i n  which  myometrium was i n c u b a t e d  w i th  
b o th  r a t  p l a t e l e t s  p l u s  d e c i d u a  ( lY^+PS/)  was c o n s i d e r a b l y  
r e d u c e d .
101
3 .1 7  M e tab o l ism  o f  ^ ^ C - l a b e l l e d  a r a c h i d o n i c  a c i d  (^^C-AA)
by d e c i d u a l  t i s s u e
To d e t e r m i n e  w h e th e r  t h e  n o n - p e r f u s e d  d e c i d u a
c o n t a i n e d  an  a c t i v e  l i p o x y g e n a s e  enzyme, t h e  m e ta b o l i s m  o f  
l 4 C-AA was s t u d i e d .  The d i f f e r e n t  c y c l o - o x y g e n a s e  and 
l i p o x y g e n a s e  p r o d u c t s  were  s e p a r a t e d  by t h i n  l a y e r  chroma­
t o g r a p h y  (TLC). E x po su re  o f  t h e  TLC s h e e t s  t o  i o d i n e  
v a p o u r  r e v e a l e d  t h e  p r e s e n c e  o f  5 y e l l o w  s p o t s  i n  each
s h e e t .  When t h e  s h e e t s  were scan ned  f o r
r a d i o a c t i v e  zones ,  5 zones  t h a t  c o i n c i d e d  w i th  t h e  i o d i n e -  
s t a i n e d  s p o t s  were s e e n  ( F i g u r e  31)*  One o f  t h e s e  zones  was 
a s s o c i a t e d  w i th  t h e  o r i g i n  ( a s  were  a l l  t h e  a u t h e n t i c  PGs 
u s e d ) .  The Rf v a l u e s  o f  t h e  o t h e r  zones  were 0 . l 6 ,  0 . 2 8 ,
0 .3 5  and 0.43* The zone w i th  an  R^ 0 .2 8  c o - m i g r a t e d  w i t h
a u t h e n t i c  r i c i n o l e i c  a c i d  ( 1 2 - h y d r o x y o l e i c  a c i d )  and t h e
zone o f  R^ 0 .4 3  c o - m i g r a t e d  w i th  a u t h e n t i c  AA.
14The p e r c e n t a g e  c o n v e r s i o n  o f  C-AA i n t o  th e  
d i f f e r e n t  m e t a b o l i t e s  by t h e  n o n - p e r f u s e d  d e c i d u a  a f t e r  
d i f f e r e n t  t r e a t m e n t s  i s  shown i n  F i g u r e  32 .  F o r  e a s e  o f  
c o m par iso n  t h e  change  i n  r a d i o a c t i v i t y  i n  each  zone a f t e r  
p e r f u s i o n  o f  t h e  d e c i d u a  o r  p r e - t r e a t m e n t  w i th  TYA o r  
i n d o m e th a c in  (IND) were  c o n v e r t e d  to  a p e r c e n t a g e  change  
w i t h  r e s p e c t  to  t h e  n o n - p e r f u s e d  d e c i d u a .  The r e s u l t s  a r e  
shown i n  T ab le  5*
T ab le  5 shows t h a t  p e r f u s i o n  o f  t h e  d e c i d u a






















DISTANCE FROM ORI GI N ( C m )
F i g u r e  31.  M etabo l ism  o f  ^^C-AA by n o n - p e r f u s e d  d e c i d u a  
(day 22 o f  p r e g n a n c y ) .  The h i s t o g r a m  shows t h e  d i s t r i b u t i o n  
o f  r a d i o a c t i v i t y  a f t e r  t h e  p r o d u c t s  o f  i n c u b a t i o n  were 
e x t r a c t e d  from a c i d i f i e d  s o l u t i o n  w i th  e t h e r .  A f t e r  
e v a p o r a t i o n  p r o d u c t s  were ru n  i n  a  s o l v e n t  sys tem  o f  e t h e r :  
n -hexa j ie :  g l a c i a l  a c e t i c  a c i d  6 0 : 4 0 :1  ( v / v ) .  The r a d i o ­
a c t i v i t y  i n  c o n s e c u t i v e  1 cm zones  o f  t h e  p l a t e  was 
e s t i m a t e d .
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F ig u re  32. % m e tabo l i sm  o f  ^ ^ C - l a b e l l e d  a r a c h i d o n i c  a c i d
(^^C-AA) by p e r f u s e d  and n o n - p e r f u s e d  d e c id u a  b e f o r e  and 
a f t e r  t r e a t m e n t  w i th  TYA and in d o m e th a c in  (IND) (day 22 o f  
p r e g n a n c y ) .  P e r f u s i o n  (□) s i g n i f i c a n t l y  i n c r e a s e d  c o n v e r ­
s i o n  o f  ^^C-AA i n t o  m e t a b o l i t e  o f  R^=0 compared w i th  non -  
p e r f u s e d  d e c id u a  (■), b u t  s i g n i f i c a n t l y  red u c ed  c o n v e r s i o n  
i n t o  t h e  o t h e r  3 m e t a b o l i t e s  (p<0.05;  n=5)* P r e - t r e a t m e n t  
o f  n o n - p e r f u s e d  d e c id u a  (#) w i th  TYA (DD) s i g n i f i c a n t l y  r e ­
duced c o n v e r s io n  o f  ^^C-AA i n t o  a l l  m e t a b o l i t e s  (p<0 . 0 5 ; 
n=5)» P r e - t r e a t m e n t  o f  n o n - p e r f u s e d  d e c id u a  w i th  IND s i g -  
n i f i c n a t l y  r ed u ced  c o n v e r s i o n  i n t o  m e t a b o l i t e  o f  R^=o and 
t h a t  o f  R^ 0 .28  (p<0 . 0 5 ; n=3)(@)polumns and v e r t i c a l  l i n e s  
r e p r e s e n t  t h e  mean ± S.E.M.
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14,
r e l a t i v e  t o  t h e n o n - p e r f u s e d  d e c i d u a .
%f
T rea tm en t 0 Ool6 0 .2 8 0 . 3 5
P e r f u s i o n + 3 1 .7 ± 0 .2 * - 3 2 . 7±0 0 2* - 5 7 . 4 + 0 . 1 * - 4 1 . 4 + 0 . 2 *
TYA - 7 4 . 8 + 0 .8 * - 5 5 . 7 ± 0 .7*  - 5 1 . 0 + 0 . 4 * - 4 6 . 5 + 0 . 6
IND - 7 1 . 0 + 1 .2 * -  5 . 6 + 2 . 2  - 2 5 . 5+3 . 5* -  2 . 2+3 .3
P < 0 .0 3 ;  n== 5.
i n t o  t h e  m e t a b o l i t e  o f  R^=0 (PGs) ,  b u t  s i g n i f i c a n t  
d e c r e a s e s  i n  t h e  c o n v e r s i o n  o f  ^^C-AA i n t o  t h e  o t h e r  3 
m e t a b o l i t e s .  T Y A -trea tm en t  p r o d u c e d  s i g n i f i c a n t  d e c r e a s e  
i n  t h e  c o n v e r s i o n  i n t o  a l l  m e t a b o l i t e s .  In  c o n t r a s t ,  IND- 
t r e a t m e n t  o n ly  p ro d u c e d  s i g n i f i c a n t  d e c r e a s e s  i n  t h e  PG 
zone (R^=0) and t h e  zone o f  R^=0.28.
From t h e  d i f f e r e n t i a l  i n h i b i t o r y  e f f e c t s  o f  TYA 
and IND on t h e  m e t a b o l i t e s ,  i t  i s  c o n c lu d e d  t h a t  AA was 
m e t a b o l i z e d  t o  a t  l e a s t  2 l i p o x y g e n a s e  p r o d u c t s  w i th  R^ 
v a l u e s  o f  0 . l 6  and 0.35»
T ab le  5 a l s o  shows t h a t  a p a r t  f rom t h e  e f f e c t  on
t h e  m e t a b o l i t e  w i th  an  R^=0, t h e r e  was a  marked s i m i l a r i t y  
i n  t h e  p e r c e n t a g e  d e c r e a s e  i n  t h e  c o n v e r s i o n  o f  C-AA i n t (  
t h e  o t h e r  3 m e t a b o l i t e s  by p e r f u s i o n  and TYA t r e a t m e n t s .
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3 » 18 PGI^ p r o d u c t i o n  by p e r f u s e d  u t e r i n e  f r a c t i o n s  d u r i n g  
p r e g n a n c y
T a b le  6 shows t h e  PGIg p r o d u c t i o n  by t h e  p e r f u s e d  
d e c i d u a  and m yom etr ia  d u r i n g  d ays  14 t o  22 o f  p r e g n a n c y .
F o r  r e a s o n s  o f  c o m p a r iso n ,  t h e  PGIg p r o d u c t i o n  by t h e  
n o n - p e r f u s e d  d e c i d u a  and t h e  n o n - p e r f u s e d  m yom etr ia  i s  
a l s o  shown.
T ab le  6 shows t h a t  p e r f u s i o n  o f  t h e  p r e g n a n t  
u t e r u s  s i g n i f i c a n t l y  e l e v a t e d  d e c i d u a l  p r o d u c t i o n
b e tw een  days  14 t o  22 o f  p r e g n a n c y .  At no s t a g e  o f  
p re g n a n c y  -YKe r̂e a  d i f f e r e n c e  i n  PGIg s y n t h e s i s  by t h e  
p e r f u s e d  and n o n - p e r f u s e d  myometrium. However, t h e  
d e c i d u a l  PGIg p r o d u c t i o n  on a l l  days  o f  p r e g n a n c y  (w i th  
t h e  e x c e p t i o n  o f  day 22) was s i g n i f i c a n t l y  l e s s  t h a n  t h a t  
by c o r r e s p o n d i n g  m y o m é t r i a l  s y n t h e s i s  (p<0 . 0 5 ; n = 5 ) •
3 .1 9  A c t io n s  o f  PGI^ on t h e  i s o l a t e d  r a t  p r e g n a n t  u t e r u s
The u t e r i n e  s t i m u l a n t  e f f e c t  o f  PGIg a s  compared 
w i th  o t h e r  PGs i s  shown i n  F i g u r e  33» PGIg ( l 6 n g /m l )  
e l i c i t e d  m in im a l  u t e r i n e  s t i m u l a t i o n ,  b u t  a t  (32n g /m l)  i t  
p r o d u c e d  a c l e a r  o x y t o c i c  e f f e c t .  6 -oxo-PGF^^ was much 
l e s s  p o t e n t  t h a n  a  d o se  80 t im e s  l a r g e r  (2560ng /m l)
was n eed e d  t o  i n i t i a t e  a  marked u t e r i n e  s t i m u l a t i o n .  PGE2 
and PGFgg e l i c i t e d  c l e a r  o x y t o c i c  e f f e c t s  a t  0 . 5  and 2 . 0  
n g /m l  r e s p e c t i v e l y .  In  each  o f  t h e  5 e x p e r i m e n t s  c a r r i e d  
o u t ,  PGIg (3 2n g /m l)  was n e e d e d  t o  i n d u c e  u t e r i n e  s t i m u l a t i o n .
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Figure 33* Action of PGI^ and other prostaglandins on iso­
lated 22 day pregnant rat uterus. The uterine strip was 
bathed in Tyrode's solution containing indomethacin (20pg/ml) 
to inhibit the spontaneous contractions. Drug contact time 
was 5 min, and the dose cycle was 10 min. Prostacyclin (1^) 
was 80 times more potent than 6-oxo-PGF^^, but several times 
less potent than PGEg* or PGF^^.
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With t h e  o t h e r  PGs c o n s i s t e n c y  o f  e f f e c t  was a l s o  n o t e d ,  
e x c e p t  i n  one e x p e r im e n t  w i th  PG?2 ^ where ( i n g / m l )  c a u se d  
an o x y t o c i c  e f f e c t .
3 .2 0  P o t e n t i a t i o n  o f  t h e  e f f e c t  o f  u t e r i n e  s t i m u l a n t  d ru g s  
by PGI2
A p a r t  from i n v e s t i g a t i n g  t h e  d i r e c t  o x y t o c i c  
a c t i o n  o f  PGI2 » t h e  e f f e c t  on t h e  o x y t o c i c  a c t i o n s  o f  
o x y t o c i n  (OX) and PGF^^ was a l s o  s t u d i e d .  The p o t e n t i a t i n g  
e f f e c t  o f  PGI2 on u t e r i n e  a c t i o n  o f  OX i s  shown i n  F i g u r e  
3 4 . I n i t i a l l y ,  d o s e s  o f  PGI2 and OX t h a t  d i d  n o t  e l i c i t  
rh y th m ic  c o n t r a c t i l i t y  were found  ( l 6 /^and 5 0 |^U/ml r e s p e c ­
t i v e l y ) .  When t h e  u t e r u s  was exposed  s i m u l t a n e o u s l y  t o  b o th  
t h e s e  m in im a l ly  e f f e c t i v e  d o s e s ,  a  marked u t e r i n e  s t i m u l a t i o n  
was n o t e d .  When t h e  i n t e g r a t e d  a r e a  b e n e a t h  t h e  c o n t r a c t i o n s  
was compared w i t h  t h o s e  f o r  s t a n d a r d  d o s e s  o f  OX, t h e  e f f e c t  
was found  t o  be e q u i v a l e n t  t o  t h a t  p ro d u c e d  by 125}iU o f  
ox /m l .  Thus,  t h e  u t e r i n e  e f f e c t  o f  OX (50}^U/ml) was 
p o t e n t i a t e d  2 . 5  f o l d .  I n  5 e x p e r i m e n t s  t h e  p o t e n t i a t i o n  o f  
OX by PGI2 was 3 » 13 ±  O . I 7 f o l d  (mean + S .E .M . ;  n = 5 ) •
I n  t h e s e  e x p e r i m e n t s  t h e  e f f e c t  o f  PGI2 on PGF^x 
a c t i o n  was a l s o  i n v e s t i g a t e d .  The p o t e n t i a t i o n  o b s e r v e d  
was 1 . 5 0  ±  0 . 2 5  f o l d .  T h is  was n o t  s i g n i f i c a n t  (p>0 .05 ;  
n = 5 ) .
6 - o x o -P G F ^ ^  i n  d o s e s  up t o  640ng/ml d i d  n o t  
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F i g u r e  34 .  P r o s t a c y c l i n  p o t e n t i a t i o n  o f  o x y t o c i n - i n d u c e d  
c o n t r a c t i o n s  i n  i s o l a t e d  22 day p r e g n a n t  r a t  u t e r u s .
U t e r i n e  s t r i p  was b a t h e d  i n  T y r o d e ' s  s o l u t i o n  37°C c o n t a i n ­
i n g  i n d o m e th a c in  (20pg /m l)  t o  i n h i b i t  s p o n t a n e o u s  c o n t r a c ­
t i o n s .  I n i t i a l l y ,  t h r e s h o l d  d o s e s  o f  PGI2 ( l 6 n g /m l )  and 
o x y t o c i n  (OX) (50^U/ml)  were  d e t e r m i n e d .  When t h e s e  d o s e s  
were  g iv e n  s i m u l t a n e o u s l y ,  QX -response  was p o t e n t i a t e d  by
> 2 . 5  f o l d .
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I n  a l l  o f  t h e s e  e x p e r i m e n t s  t h e  r e s p o n s e s  t o  OX 
o r  PGF^^ o b t a i n e d  a f t e r  PGI2 had  been  washed from t h e  b a t h  
were s i m i l a r  t o  c o n t r o l  l e v e l s .
The e f f e c t s  o f  t h e  d i f f e r e n t  PGs were a l s o  s t u d i e d  
i n  s p o n t a n e o u s l y  c o n t r a c t i n g  p r e g n a n t  r a t  u t e r i .  D e te r m in a ­
t i o n  o f  t h e  t h r e s h o l d  d o se s  was i m p o s s i b l e  due t o  s p o n t a n ­
eous a c t i v i t y .  However, PGI2 (64ng /m l)  r a i s e d  t h e  t o n e  o f  
t h e  p r e p a r a t i o n s  and i n c r e a s e d  t h e  f r e q u e n c y  o f  t h e  s p o n ­
t a n e o u s  a c t i v i t y .
In  t h e  i s o l a t e d  g u i n e a - p i g  i l e u m  where  r e s p o n s e  
h e i g h t s  were  m easu red  a  s u b - t h r e s h o l d  dose  o f  PGI2 ( 2 . 5n g / m l ) 
p o t e n t i a t e d  t h e  e f f e c t  o f  h i s t a m i n e . ( i n g / m l )  and b r a d y k i n i n  
( i n g /m l )  by I . 30  + 0 . l 4  and I . 60  + O. 30  f o l d  r e s p e c t i v e l y  
( n = 4 ) .. N e i t h e r  p o t e n t i a t i o n  was s i g n i f i c a n t .
3 . 2 1  E f f e c t  o f  u t e r i n e  s t i m u l a n t  d ru g s  on m y o m é t r i a l  
p r o s t a c y c l i n  r e l e a s e  
O x y to c in
The e f f e c t  o f  p r e - i n c u b a t i o n  o f  2 0 -d ay  p r e g n a n t  
myometrium w i t h  o x y t o c i n  (OX) (lOmU/ml) f o r  v a r i o u s  p e r i o d s  
o f  t im e  a t  4^0 i s  shown i n  F i g u r e  35» 5 p l  vo lumes o f  
i n c u b a t e  were  u s e d  f o r  b i o a s s a y .  When t h i s  a l i q u o t  was 
t a k e n  from an  i n c u b d t i o n  medium c o n t a i n i n g  OX (lOmU/ml) i t  
would c a r r y - o v e r  50pU o f  OX. Thus 50^^ OX were added w i t h  
ADP to  PRP i n  a l l  c a s e s  e x c e p t  when t e s t i n g  t h e  a c t i v i t y  o f  
t h e  medium i n  which  t h e  myometrium was p r e - i n c u b a t e d  w i t h  
OX. The PGI2 c o n t e n t  o f  5 p l  o f  i n c u b a t e  from myometrium
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F i g u r e  35» E f f e c t  o f  p r e - i n c u b a t i o n  t im e  and dose  o f  oxy­
t o c i n  (ox) on m y o m é t r i a l  PGIg r e l e a s e  (day 20 o f  p r e g n a n c y ) .  
P l a t e l e t  a g g r e g a t i o n  was in d u c e d  by ADP (lO^M) p l u s  OX 
(50^U) i n  a l l  c a s e s  ( ^ ) , b u t  w i t h  ADP a lo n e  (^ )  when t e s t i n g  
t h e  a c t i v i t y  r e l e a s e d  f rom  myometrium i n c u b a t e d  i n  p r e s e n c e  
o f  OX. P r e - i n c u b a t i o n  o f  myometrium w i t h  OX (lOmU/ml)
(M+OX) a t  4°C i n c r e a s e d  r e l e a s e  i n  a  t i m e - d e p e n d e n t
m anner  up t o  30 min . P r e - i n c u b a t i o n  o f  myometrium w i t h  OX 
(20mu/ml) f o r  30 min (M+OX 20mU) c a u se d  a  l a r g e r  r e l e a s e .
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i n c u b a t e d  w i t h o u t  OX was 2 .5 n g .  The PGIg c o n t e n t s  i n  
e q u i v a l e n t  volumes t a k e n  a f t e r  p r e - i n c u b a t i n g  t h e  myometrium 
w i th  OX f o r  0, 5» 15 and 30  min were 3*1» 3*1,  6 and ng 
r e s p e c t i v e l y .  L o n g e r  p r e - i n c u b a t i o n  t i m e s  d i d  n o t  e l i c i t  
any f u r t h e r  i n c r e a s e  i n  PGIg r e l e a s e .  5^1 o f  i n c u b a t e  from 
myometrium p r e - i n c u b a t e d  w i t h  OX (20mu/ml) f o r  30 min (M+OX 
20mU) c o n t a i n e d  lOng PGIg: an  i n c r e a s e  o f  300# o v e r  t h e  
b a s a l  r e l e a s e .
A d d i t i o n  o f  OX ImU/ml to  chopped  m y o m é t r i a l  
sam ples  o r  p r e - i n c u b a t i o n  o f  t h e  t i s s u e  w i t h  t h e  same dose  
f o r  30 min a t  4°C d i d  n o t  i n f l u e n c e  PGIg r e l e a s e .
3 .2 2  E f f e c t  o f  o t h e r  o x y t o c i c  d ru g s
In  s i m i l a r  e x p e r i m e n t s  t h e  e f f e c t s  o f  p r e -  
i n c u b a t i n g  m y o m é t r i a l  t i s s u e  w i t h  s e v e r a l  o t h e r  o x y t o c i c  
d ru g s  ( b r a d y k i n i n ,  a n g i o t e n s i n  I I ,  e r g o m e t r i n e ,  PGF^^, 5 -  
h y d r o x y t r y p t a m i n e )  were  i n v e s t i g a t e d .
In  a l l  c a s e s  a  30 min .  p r e - i n c u b a t i o n  t im e  a t  4°C 
was a d e q u a te  t o  show s i g n f i c a n t  e f f e c t s  on PGIg r e l e a s e .
The e f f e c t  o f  b r a d y k i n i n  (BK) (20pg /m l)  on PGIg r e l e a s e  from 
a  20 -day  p r e g n a n t  myometrium i s  shown i n  F i g u r e  J 6 ,  5 p l
volumes o f  i n c u b a t e s  were u s e d  f o r  b i o a s s a y .  T h is  volume i f
;
t a k e n  from an i n c u b a t i o n  medium c o n t a i n i n g  BK (20yig/ml) w i l l  
' c a r r y - o v e r '  lOOng o f  BK. The i n f l u e n c e  o f  t h i s  q u a n t i t y  o f  
BK on ADP-induced a g g r e g a t i o n  was i n i t i a l l y  i n v e s t i g a t e d .
As t h e  t r a c i n g  shows t h e  p r e s e n c e  o f  BK p o t e n t i a t e d  ADP- 
in d u ce d  a g g r e g a t i o n .  C o n s e q u e n t ly ,  lOOng o f  BK were added
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F i g u r e  36 .  E f f e c t  o f  b r a d y k i n i n  (BK) on m y o m é t r i a l  PGIg 
r e l e a s e  (day 20 o f  P r e g n a n c y ) .  A g g r e g a t io n  was i n d u c e d  
i n i t i a l l y  by ADP (▼). A d d i t i o n  o f  5)^1 o f  BK (20^g /m l)  
( e q u i v a l e n t  t o  lOOng BK) w i t h  ADP t o  PRP, p o t e n t i a t e d  ADP- 
in d u c e d  a g g r e g a t i o n  ( V ) . C o n s e q u e n t ly ,  lOOng o f  BK were  
added w i th  ADP t o  PRP e x c e p t  when t e s t i n g  a c t i v i t y  o f  
myometrium i n c u b a t e d  w i t h  BK. PGIg c o n t e n t  i n  5/^1 i n c u b a t e  
o f  c o n t r o l  myometrium (M) was c o n s i d e r a b l y  i n c r e a s e d  when 
t i s s u e  was p r e - t r e a t e d  w i t h  BK (20^g /m l)  (M+BK).
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t o g e t h e r  w i t h  ADP a s  a p p r o p r i a t e .  The c o n t r o l  a l i q u o t  o f  
t h e  m y o m é t r i a l  i n c u b a t e  (M) c o n t a i n e d  3»8ng c o r r e s ­
p on d in g  to  a  s y n t h e s i s  o f  3ng/mg. An e q u i v a l e n t  volume o f  
i n c u b a t e  from t h e  myometrium i n c u b a t e d  i n  p r e s e n c e  o f  BK 
(M+BK) c o n t a i n e d  9 .8 n g  PGIg, c o r r e s p o n d i n g  t o  a  s y n t h e s i s  
o f  7»8ng/mg- (an  i n c r e a s e  o f  158^  o v e r  b a s a l  p r o d u c t i o n ) .
The c u m u la t iv e  f i n d i n g s  from a  s e r i e s  o f  e x p e r i ­
m ents  i n  which t h e  i n f l u e n c e s  o f  OX, BK, a n g i o t e n s i n  I I  
( A l l ) ,  e r g o m e t r i n e  (ERG), 5 - b y d r o x y t r y p t a m i n e  (5HT) and 
PGFg^ were examined on th e  PGIg r e l e a s e  by 2 0 -d ay  p r e g n a n t  
m yom etr ia  a r e  shown i n  F ig u r e  37 » OX (lOmU/ml) i n c r e a s e d  
PGIg g e n e r a t i o n  from 2 .2 5  ±  0 . l 4  ( c o n t r o l ;  mean + S .E .M .)  
to  4 . 5 0  + 0 . 4 3  ng/mg. B r a d y k in in  (20pg /m l)  i n c r e a s e d  PGIg 
p r o d u c t i o n  from 2 .5 0  ±  O. 19  ( c o n t r o l )  to  5»32 + 0 . 3 4  ng/mg. 
A n g i o t e n s i n  I I  ( lOpg/m l)  i n c r e a s e d  PGIg s y n t h e s i s  from 2 .1 4  
+ 0 . 3 6  ( c o n t r o l )  t o  4 .6 0  + O.3 0 . E r g o m e t r in e  ( lOpg/m l)  
i n c r e a s e d  PGIg p r o d u c t i o n  from 2 .8 0  + 0 .5 7  t o  5*90 + O. 36  
ng/mg. 5 - b y d r o x y t r y p t a m i n e  (20p g /m l)  i n c r e a s e d  PGI^ 
g e n e r a t i o n  from 2 .8 4  + 0 . 1 2  t o  4 . 2 0  + 0 . 2 6  ng /mg.  PGFg^ 
( 20p g /m l)  i n c r e a s e d  PGIg s y n t h e s i s  from 2 .4 6  + 0 . 5 5  t o  
3 ' 1 0  + 0 .4 0  n&/mg. A l l  t h e s e  i n c r e a s e s  w i t h  t h e  e x c e p t i o n  
o f  t h a t  i n  p r e s e n c e / o f  PGFg^ were s i g n i f i c a n t  (p<0 *0 5 ; n=5)«
As p r e v i o u s  e x p e r im e n t s  w i t h  i n h i b i t o r s  such  a s  
m e p a c r in e  showed t h a t  p r e - i n c u b a t i o n  a t  37°C i s  m an d a to ry  
f o r  s i g n i f i c a n t  i n h i b i t i o n  and s i n c e  i t  was p r o p o s e d  to  
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F ig u re  37* E f f e c t  o f  u t e r i n e  s t i m u l a n t  d rug s  on m yom étr ia l  
PGI^ r e l e a s e  (day 20 o f  p r e g n a n c y ) .  Samples o f  myometria  
were i n c u b a te d  i n  a b sen c e  (■), o r  p r e s e n c e  o f  t h e  i n d i c a t e d  
d rugs  (□) . Columns and v e r t i c a l  l i n e s  r e p r e s e n t  t h e  means + 
S.E.M. S i g n i f i c a n t  d i f f e r e n c e s  between b a s a l  and s t i m u l a t e d  
r e l e a s e  a r e  shown (*p<0 . 0 5 ; **p<0o02; n = 5 ) •
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r e l e a s e ,  e x p e r i m e n t s  were  c a r r i e d  o u t  i n  which  m y o m é t r i a l  
t i s s u e  was p r e - i n c u b a t e d  w i t h  o x y t o c i c  d r u g s  a t  37^C b e f o r e  
c h o p p in g .  Thus,  t h e  e f f e c t  o f  t h e  i n h i b i t o r s  on d r u g -  
in d u c e d  r e l e a s e  can  be s t u d i e d  w i t h o u t  a l t e r i n g  t h e  t e m p e r a ­
t u r e .  The e f f e c t  o f  s e v e r a l  o x y t o c i c  d ru g s  on m y o m é t r i a l  
PGIg r e l e a s e  a f t e r  p r e - i n c u b a t i o n  o f  t h e  m y o m é t r i a l  t i s s u e  
f o r  10 min.  a t  37°C b e f o r e  c h o p p in g  i s  shown i n  T ab le  6.
TABLE 6. E f f e c t  o f  o x y t o c i c  d r u g s  on m y o m é t r i a l  PGI^ 
r e l e a s e  (day 20 o f  p r e g n a n c y )
O x y to c ic  d ru g  
c o n c e n t r a t i o n  (pM)
fo i n c r e a s e  o v e r  
c o n t r o l  r e l e a s e  
(m ean+S.E .M.; n=5)
O x y to c in  0 .1 2 120 + 11
A n g i o t e n s i n  I I  8 . 5 80 + 12
B r a d y k in i n  l 4 . 3 io 4  + 7
E r g o m e t r i n e  2 0 . 4 90 + 10
5 - h y d r o x y t r y p t a m i n e  100 .0 85 1  10
The o r d e r  o f  p o t e n c y  o f  t h e  d i f f e r e n t  d ru g s  t o  
i n c r e a s e  m y o m é t r i a l  PGIg s y n t h e s i s  by 100# was Ox>AII>BK-7- 
e r g o m e t r i n e  > 5 - h y d r o x y t r y p t a m i n e .
3 .2 3  E f f e c t  o f  PGI^ s y n t h e s i s  i n h i b i t o r s  on d r u g - i n d u c e d  
r e l e a s e  o f  PGI^
a)  E f f e c t  o f  m e p a c r in e  on BK-induced r e l e a s e  o f  PGI^
The e f f e c t  o f  m e p a c r in e  (MEP) (320pg /m l)  on BK- 
in d u c e d  r e l e a s e  o f  m y o m é t r i a l  PGIg i s  shown i n  F i g u r e  38» 
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F i g u r e  38 .  E f f e c t  o f  m e p a c r in e  on b a s a l  and  b r a d y k i n i n -  
in d u c e d  r e l e a s e  o f  PGIg by a  20 day p r e g n a n t  myometrium. 
P l a t e l e t  a g g r e g a t i o n  was i n i t i a l l y  in d u c e d  by ADP a l o n e  (▼). 
A d d i t i o n  o f  lO p l  o f  a  s o l u t i o n  o f  m e p a c r in e  (MEP 320/ig/ml)  
and BK (2 0 p g /m l ) ( e q u i v a l e n t  t o  3»2^gMEP and  0 . 2 ^ g  BK) t o  
PRP w i th  ADP (V) d i d  n o t  i n f l u e n c e  ADP-induced a g g r e g a t i o n .  
However, MEP a n d / o r  BK were  added  t o  t h e  PRP w i t h  ADP a s  
a p p r o p r i a t e .  PGIg c o n t e n t  i n  lO pl  i n c u b a t e  f rom c o n t r o l  
myometrium (M) was c o n s i d e r a b l y  i n c r e a s e d  when myometrium 
was p r e - t r e a t e d  w i t h  BK (2 0 ^g /m l)  (M+BK) b u t  was g r e a t l y  
r e d u c e d  when t i s s u e  was p r e - t r e a t e d  w i t h  MEP (320^g /m l)  (M+ 
MEP), o r  w i th  b o t h  MEP and  BK (M+MEP+BK)«
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volume i f  t a k e n  from an i n c u b a t i o n  medium c o n t a i n i n g  BK 
(20pg/m l)  and MEP (3 2 0 p g /m l) ,  w i l l  c a r r y - o v e r  0 .2 p g  o f  BK 
and 3 '2 p g  o f  MEP. The i n f l u e n c e  o f  t h e s e  two s u b s t a n c e s  on 
ADP-induced a g g r e g a t i o n  was exam ined .  As t h e  t r a c i n g  shows, 
t h e s e  s u b s t a n c e s  d i d  n o t  i n f l u e n c e  ADP-induced a g g r e g a t i o n  
a s  d i d  t h e  p r e s e n c e  o f  BK a l o n e  ( c f .  F i g u r e  3 6 ) .  However, 
a s  a p r e c a u t i o n ,  b o th  s u b s t a n c e s  were  added  t o  t h e  PRP w i th  
ADP a s  a p p r o p r i a t e .  lO p l  o f  c o n t r o l  m y o m é t r i a l  i n c u b a t e  (M) 
c o n t a i n e d  3»6ng PGIg b u t  an  e q u i v a l e n t  volume o f  i n c u b a t e  
t a k e n  from t h e  myometrium p r e - t r e a t e d  w i t h  BK (M+BK) f o r  10 
min a t  37^0 c o n t a i n e d  7*4ng PGIg (an i n c r e a s e  o f  103^  o v e r  
t h e  b a s a l  r e l e a s e ) .  lO p l  volume o f  i n c u b a t e  from t h e  
myometrium p r e - t r e a t e d  w i t h  MEP a l o n e  (M+MEP) o r  w i t h  b o th  
MEP and BK (M+MEP+BK) c o n t a i n e d  1 .2 3  and 2 .1 n g  PGPg 
r e s p e c t i v e l y .  Thus MEP had d e c r e a s e d  b a s a l  and BK-induced 
r e l e a s e  o f  PGIg by 6S% and 77^ r e s p e c t i v e l y .  In  4 e x p e r i ­
m ents  t h e  e f f e c t i v e n e s s  o f  MEP i n  d e c r e a s i n g  BK-induced 
r e l e a s e  o f  PGIg was 78 + 10^ (mean + S .E . M . ) .
b) E f f e c t  o f  m e p a c r in e  on A l l - i n d u c e d  r e l e a s e  o f  PGI^
The e f f e c t  o f  m e p a c r in e  (320 | ig /ml)  on A l l - i n d u c e d  
r e l e a s e  o f  PGIg by # 0 -d a y  p r e g n a n t  m yom etr ia  i s  shown i n  
F i g u r e  39. A l l  ( lO p g /m l)  i n c r e a s e d  g e n e r a t i o n  from
1 .83  + 0 . 3 1  ( c o n t r o l ;  mean + S .E .M .)  t o  3*34 + 0 . 3 4  ng/mg. 
The PG%2 p r o d u c t i o n  i n  p r e s e n c e  o f  m e p a c r in e  a l o n e  and 
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F ig u re  39* E f f e c t  o f  m ep a c r in e  on b a s a l  and a n g i o t e n s i n  II- 
induced  r e l e a s e  o f  m yo m é t r ia l  PGI^ (day 20 o f  p r e g n a n c y ) .  
Basa l  PGI2 o u t p u t  # )  was s i g n i f i c a n t l y  i n c r e a s e d  i n  p r e ­
sence  o f  a n g i o t e n s i n  I I  ( A l l )  lO^g/ml)  (O) (*p<0.03;  n = 5 ) • 
P r e - i n c u b a t i o n  o f  t i s s u e  w i th  m epacr in e  (MEP 320jag/ml) s i g ­
n i f i c a n t l y  red u c ed  b o th  b a s a l  (\SS) and A l l - i n d u c e d  r e l e a s e  
(0) (*p<0.03;  n = 5 ) • Columns and v e r t i c a l  b a r s  r e p r e s e n t  
mean + S.E.M.
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The i n c r e a s e  i n  PGIg r e l e a s e  i n  p r e s e n c e  o f  A l l  a l o n e ,  and 
t h e  d e c r e a s e s  i n  p r e s e n c e  o f  m e p a c r in e  a l o n e ,  o r  m e p a c r in e  
p l u s  A l l  were a l l  s i g n i f i c a n t  (p<0 .05 ;  n = 5 ) • The p e r c e n t a g e  
e f f e c t i v e n e s s  o f  m e p a c r in e  i n  d e c r e a s i n g  A l l - i n d u c e d  r e l e a s e  
o f  PGIg was 9 0 . 5  ±  9 (mean + S . E . M . ) .
c ) E f f e c t  o f  m e p a c r in e  on e r g o m e t r i n e - i n d u c e d  r e l e a s e  o f  
PGI2
The e f f e c t  o f  m e p a c r in e  (MEP) (320pg /m l)  on e r g o -  
m e t r i n e - i n d u c e d  r e l e a s e  o f  PGIg by 20 -day  p r e g n a n t  m yom etr ia  
i s  shown i n  F i g u r e  40 .  I n  5 e x p e r i m e n t s  e r g o m e t r i n e  ( lO p g /  
ml) i n c r e a s e d  PGIg g e n e r a t i o n  from 1 .8 ?  + 0 .2 3  ( c o n t r o l )  to  
3 . 6 4  + 0 02ng/mg ( p < 0 . 0 5 ) .  The PGIg p r o d u c t i o n  i n  p r e s e n c e  
o f  MEP a l o n e  and MEP p l u s  e r g o m e t r i n e  was s i g n i f i c a n t l y  
r e d u c e d  to  O. 7 5  + 0 .2 1  and 1 .00  + 0 .2 5  ng/mg r e s p e c t i v e l y  
( p < 0 .0 5 ) .  MEP r e d u c e d  e r g o m e t r i n e - i n d u c e d  PGIg r e l e a s e  by 
90 + 9^ (mean + S . E .M . ) .
The a b i l i t y  o f  s e v e r a l  d r u g s  which  i n h i b i t  AA 
m e ta b o l i sm  was i n v e s t i g a t e d  on d r u g - i n d u c e d  PGIg r e l e a s e .
The r e s u l t s  a r e  shown i n  T able  7.
I n  a  f u r t h e r  s e r i e s  o f  e x p e r i m e n t s  t h e  e f f e c t  o f  
c a r b a c h o l  (CA) on m y o m é t r i a l  p r o s t a c y c l i n  r e l e a s e  was 
s t u d i e d .  T h is  d r u g  was c hosen  b e c a u s e  s e v e r a l  r e c e p t o r  
a n t a g o n i s t s ,  eg .  a t r o p i n e ,  a r e  a v a i l a b l e  which i n h i b i t  i t s  
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F ig u r e  40. E f f e c t  o f  m ep a c r in e  on b a s a l  and e r g o m e t r i n e -  
induced  r e l e a s e  o f  m y o m étr ia l  PGF^ (day 20 o f  p r e g n a n c y ) .  
B a sa l  PGIg o u t p u t  (#) was s i g n i f i c a n t l y  i n c r e a s e d  i n  p r e ­
sence  o f  e r g o m e t r in e  {I0]xg/ml)  (O) (*p<0.05;  n=5) • P r e -  
t r e a t m e n t  o f  t i s s u e  w i th  m ep acr in e  (MEP) (320^g/ml)  s i g n i f i ­
c a n t l y  r ed u ced  b o th  b a s a l  (Ei) and e r g o m e t r i n e - i n d u c e d  
r e l e a s e  (QB) (*p<0.05;  n=5)* Columns and v e r t i c a l  b a r s  
r e p r e s e n t  mean + S.E.M.
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3 «24 The s t i m u l a n t  e f f e c t  o f  c a r b a c h o l  on m yoi t ie t r ia l  
p r o s t a c y c l i n  and i t s  i n h i b i t i o n  by a t r o p i n e .
F i g u r e  4 l  shows t h e  e f f e c t  o f  CA ( lO pg /m l)  on 
m y o m é t r i a l  PGI_ r e l e a s e ,  and t h e  e f f e c t  o f  a t r o p i n e  (AT) 
(2yg /m l)  on CA-induced r e l e a s e  o f  PGIg* 5 p l j^ in c u b a te s  were 
u sed  f o r  b i o a s s a y .  T h is  yolume i f  t a k e n  from  a n  i n c u b a t i o n  
medium c o n t a i n i n g  CA (lOjig/ml)  and AT (2 j ig /m l) ,  w i l l  c a r r y ­
o v e r  50ng o f  CA and lOng o f  AT. The i n f l u e n c e  o f  t h e s e  
s u b s t a n c e s  on ADP-induced a g g r e g a t i o n  was exam ined .  As t h e  
t r a c i n g  shows,  t h e  p r e s e n c e  o f  t h e  two s u b s t a n c e s  p o t e n t i a t e d  
ADP-induced a g g r e g a t i o n .  C o n s e q u e n t ly ,  b o th  s u b s t a n c e s  were 
added t o  t h e  PRP w i t h  ADP a s  a p p r o p r i a t e .  A 5 p l  volume o f  
c o n t r o l  m y o m é t r i a l  i n c u b a t e  (M) c o n t a i n e d  3*4 ng o f  PGlg 
b u t  an  e q u i v a l e n t  volume o f  i n c u b a t e  t a k e n  f ro m  t h e  myo­
m etr ium  i n c u b a t e d  i n  p r e s e n c e  o f  CA (M+CA) c o n t a i n e d  8 .2 n g ,  
an  i n c r e a s e  o f  140# o v e r  t h e  b a s a l  r e l e a s e .  5 p l  volume 
i n c u b a t e  from t h e  myometrium i n c u b a t e d  i n  p r e s e n c e  o f  AT 
p l u s  CA (M+AT+CA) c o n t a i n e d  3*6ng PGIg. The p e r c e n t a g e  
e f f e c t i v e n e s s  o f  AT i n  d e c r e a s i n g  t h e  C A - s t im u la t e d  PGIg 
r e l e a s e  was 95* The c u m u l a t i v e  f i n d i n g s  from a  s e r i e s  o f  
s i m i l a r l y  c o n s t r u c t e d  e x p e r i m e n t s  a r e  shown i n  F i g u r e  42 .
CA ( lO ^g /m l)  s i g n i f i c a n t l y  i n c r e a s e d  PGIg g e n e r a t i o n  from 
2 .4 0  + 0 .1 8  ( c o n t r o l )  t o  4 . 6 0  + O. 3 1  ng/mg (p <0 .01 ;  n = 7 ) .
PGIg p r o d u c t i o n  i n  p r e s e n c e  o f  b o t h  AT p l u s  CA was 2 . 7 O ±
0 . 1 7  ng/mg. The e f f e c t i v e n e s s  o f  AT i n  d e c r e a s i n g  CA- 
s t i m u l a t e d  r e l e a s e  o f  PGIg was 85  + 10^ (mean + S .E .M . ;  p<  
0 . 0 1 ; n = 7 ) '
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F i g u r e  4 l .  E f f e c t  o f  a t r o p i n e  on c a r b a c h o l - i n d u c e d  r e l e a s e  
o f  m y o m é t r i a l  PGIg (day 20 o f  p r e g n a n c y ) .  A g g r e g a t i o n  was 
f i r s t  in d u c e d  by ADP a l o n e  ( V ) . A d d i t i o n  o f  5 p l  s o l u t i o n  o f  
a t r o p i n e  (AT 2pg/m l)  and c a r b a c h o l  (CA lO ^g /m l)  ( e q u i v a l e n t  
t o  lOng AT and 50ng CA) to  PRP w i t h  ADP, p o t e n t i a t e d  ADP- 
in d u c e d  a g g r e g a t i o n  ( ^ ) . C o n s e q u e n t ly ,  AT + CA o r  AT a l o n e  
were  added t o  PRP w i th  ADP a s  a p p r o p r i a t e .  5 p l  o f  i n c u b a t e  
from myometrium p r e - t r e a t e d  w i t h  CA ( lO pg /m l)  (M+CA) con­
t a i n e d  more PGIg t h a n  e q u i v a l e n t  vo lum es  o f  i n c u b a t e s  t a k e n  
from c o n t r o l  myometrium (M), o r  t h a t  t r e a t e d  w i t h  b o th  AT 
(2^g /m l)  and CA ( lO pg/m l)  (M+AT+CA).
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F ig u r e  42. A t r o p in e  i n h i b i t i o n  o f  c a r b a c h o l - s t i m u l a t e d  
r e l e a s e  o f  m y o m é t r ia l  PGIg (day 20 o f  p r e g n a n c y ) .  B asa l  
PG%2 r e l e a s e  (#) was s i g n i f i c a n t l y  s t i m u l a t e d  i n  p r e s e n c e  o f  
c a r b a c h o l  (CA lOpg/ml)  (Q) (*p<0.01;  n = 7 ) .  P r e - t r e a t m e n t  o f  
t i s s u e  w i th  a t r o p i n e  (AT 2yig/ml)  s i g n i f i c a n t l y  a b o l i s h e d  CA- 
in du ced  r e l e a s e  (CQl) (p<0.01;  n=7)« Columns and v e r t i c a l  
b a r s  r e p r e s e n t  mean + S.E.M.
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A d d i t i o n  o f  CA 1 o r  lO^g/ml t o  chopped m y o m e t r ia !  
t i s s u e  o r  p r e - i n c u b a t i o n  o f  t h e  t i s s u e  w i t h  I p g /m l  f o r  10 
min a t  37°C d i d  n o t  s t i m u l a t e  PGIg r e l e a s e  s i g n i f i c a n t l y .
M e p ac r in e ,  i n d o m e t h a c in  and t r a n y l c y p r o m i n e  
r e d u c e d  C A - s t i m u la t e d  r e l e a s e  o f  PGIg by 85 ±  5%* 73 ±  7% 
and 70 + 10^ (mean + S .E .M . ;  p < 0 .02 ;  n=5) r e s p e c t i v e l y .
3 . 2 5  E f f e c t  o f  u t e r i n e  r e l a x a n t  d r u g s  on m y o m e t r i a !  PGI^ 
r e l e a s e
a )  R e la x in
S t u d i e s  were  c a r r i e d  o u t  i n  which 2 0 -d ay  p r e g n a n t  
myometrium was p r e - i n c u b a t e d  w i t h  r e l a x i n  ( 3 0 p g / m l ) . The 
e f f e c t  on b o t h  b a s a l  and AA-induced PGIg r e l e a s e  were  
i n v e s t i g a t e d  ( F i g u r e  43 )°  lOpl  volumes o f  i n c u b a t e  were  
u se d  f o r  b i o a s s a y .  T h i s  volume t a k e n  from an  i n c u b a t i o n  
medium c o n t a i n i n g  RE (30jig /ml)  and AA ( lO pg /m l)  w i l l  c a r r y ­
o v e r  Oo3Hê o f  RE and 0 .  l u g  o f  AA. The i n f l u e n c e  o f  t h e s e  
s u b s t a n c e s  on ADP-induced a g g r e g a t i o n  was exam ined .  As t h e  
t r a c i n g  shows, t h e p r e s e n c e  o f  t h e s e  two s u b s t a n c e s  p o t e n ­
t i a t e d  ADP-induced a g g r e g a t i o n .  C o n s e q u e n t ly ,  t h e s e  s u b ­
s t a n c e s  were  added  t o  t h e  PRP w i th  t h e  ADP a s  a p p r o p r i a t e .  
The a l i q u o t  o f  c o n t r o l  m y o m e t r i a !  i n c u b a t e  (M) c o n t a i n e d  
5ng PGIg b u t  an  e q u i v a l e n t  volume from myometrium i n c u b a t e d  
w i t h  RE (30pg /m l)  (M+RE) c o n t a i n e d  2 .5 n g  a  d e c r e a s e  o f
50%. The sam ple  o f  i n c u b a t e  from t h e  myometrium i n c u b a t e d  
w i th  AA ( lO p g /m l ) (M+AA) c o n t a i n e d  9°5ng PGIg, an  i n c r e a s e  
o f  90^  o v e r  t h e  b a s a l  r e l e a s e .  An e q u i v a l e n t  volume o f
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F i g u r e  4 3 .  E f f e c t  o f  r e l a x i n  on b a s a l  and  a r a c h i d o n i c  a c i d -  
s t i m u l a t e d  r e l e a s e  o f  m y o m é t r i a l  PGIg (day  20 o f  p r e g n a n c y ) .  
A g g r e g a t i o n  was i n d u c e d  by ADP ("V). A d d i t i o n  o f  10^1 o f  a 
s o l u t i o n  o f  r e l a x i n  (RE 30pg /m l)  and a r a c h i d o n i c  a c i d  (AA 
lOjag/ml) ( e q u i v a l e n t  t o  0 ,3pgRE and O.l^gAA) t o  PRP w i t h  
ADP p o t e n t i a t e d  ADP-induced a g g r e g a t i o n  ( V ) . C o n s e q u e n t ly ,  
RE a n d / o r  AA were  added  t o  PRP w i t h  ADP a s  a p p r o p r i a t e .
PGIg c o n t e n t  i n  a sam ple  o f  i n c u b a t e  from myometrium p r e ­
t r e a t e d  w i t h  RE(30^g/ml)  (M+RE) was c o n s i d e r a b l y  s m a l l e r  
t h a n  i n  c o n t r o l  myometrium (M). A l i q u o t s  o f  sam p le s  
i n c u b a t e d  w i t h  AA ( lO ^g /m l)  (M+AA) o r  w i t h  b o t h  RE and AA 
(M+RE+AA) c o n t a i n e d  c o n s i d e r a b l y  g r e a t e r  am ounts  o f  PGIg 
t h a n  c o n t r o l  m y o m e t r i a !  i n c u b a t e  (M).
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i n c u b a t e  f rom t h e  myometrium t h a t  was i n c u b a t e d  w i t h  b o th  
RE and AA (/M+R^+AA) c o n t a i n e d  9ng PGIg. The c u m u l a t i v e  
f i n d i n g s  from a  s e r i e s  o f  6 e x p e r i m e n t s  a r e  i l l u s t r a t e d  i n  
F i g u r e  44 .  RE s i g n i f i c a n t l y  d e c r e a s e d  PGIg p r o d u c t i o n  from 
2 .0 7  + 0 .1 0  ( c o n t r o l )  t o  1 . 1 0 + 0 . 0 8  ng/mg (p<0 . 0 5 ; n=6)  b u t  
AA s i g n i f i c a n t l y  i n c r e a s e d  PGIg g e n e r a t i o n  t o  3*59 ±  0 .3 7  
ng/mg (p<0 .02 ;  n = 6 ) .  PGIg p r o d u c t i o n  i n  t h e  p r e s e n c e  o f  
b o th  RE and AA was 3*26 + 0 . 2 5  ng/mg. T h is  s y n t h e s i s  was 
n o t  s i g n i f i c a n t l y  d i f f e r e n t  f rom  t h a t  i n  t h e  p r e s e n c e  o f  AA 
a l o n e  (p>0 . 0 5 ; n = 6 ) .
Doses  o f  RE 1 o r  lOpg/ml i f  added i m m e d ia te ly  a f t e r  
ch o p p in g  t h e  myometrium o r  a f t e r  p r e - t r e a t m e n t  o f  the  myo­
m etr ium  f o r  10 min a t  37°C d i d  n o t  i n f l u e n c e  PGIg o u t p u t .
E f f e c t  o f  r e l a x i n  on o x y t o c i n - i n d u c e d  r e l e a s e  o f
m y o m é t r i a l  PGI^
F i g u r e  45 shows t h e  e f f e c t  o f  RE (30|;ig/ml) on OX- 
in d u c e d  r e l e a s e  o f  PGIg by a  2 0 -d ay  p r e g n a n t  myometrium.
The dose  o f  OX u sed  was lOmU/ml. 5j^l volumes o f  i n c u b a t e  
were  u sed  f o r b i o a s s a y .  T h is  volume i f  t a k e n  from an i n c u ­
b a t i o n  medium c o n t a i n i n g  b o t h  RE and OX, would c a r r y - o v e r  
0 .1 5 p g  o f  RE and 50^U o f  OX. The i n f l u e n c e  o f  t h e s e  two 
s u b s t a n c e s  on ADP-induced a g g r e g a t i o n  was exam ined .  As t h e  
t r a c i n g  shows,  t h e i r  p r e s e n c e  p o t e n t i a t e d  ADP-induced 
a g g r e g a t i o n .  C o n s e q u e n t ly ,  t h e s e  s u b s t a n c e s  were  added  to  














Q . 1  -
□  M
-1
M+RELAXIN S O p g m l
-1
M +A A 10 wg ml  
M + RELAXI N+AA
#  p < 0 , 0 5  ; n = 6
★ ★ p < 0 . 0 2  ; n = 6
F ig u re  44. R e v e r s a i  o f  r e l a x i n  i n h i b i t i o n  o f  m y o m é t r ia l
2PGIg by a r a c h i d o n i c  a c i d .  B a sa l  PGI^ r e l e a s e  by 20 day-
p r e g n a n t  myometrium (Q) was s i g n i f i c a n t l y  d e c r e a s e d  a f t e r  
p r e - t r e a t m e n t  w i th  r e l a x i n  (RE 3 0 p g /m l ) ( • )  (*p<0.05;  n=6) .  
However, a r a c h i d o n i c  a c i d  (AA lOpg/ml) s i g n i f i c a n t l y  
i n c r e a s e d  p r o d u c t i o n  (QD) (**p<0.02;  n=6) . AA s i g n i f i c a n t l y  
r e v e r s e d  t h e  e f f e c t  o f  RE (gl). Columns p l u s  v e r t i c a l  b a r s  
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F i g u r e  45» E f f e c t  o f  r e l a x i n  on b a s a l  and o x y t o c i n - s t i m u l a t e d  
r e l e a s e  o f  m y o m é t r i a l  PGIg r e l e a s e  (day  20 o f  p r e g n a n c y ) . 
A g g r e g a t io n  was in d u c e d  by ADP (^) . A d d i t i o n  o f  5 p l  o f  a  
s o l u t i o n  o f  r e l a x i n  (30pg /m l)  (RE) and  o x y t o c i n  lOmU/ml 
(ox) ( e q u i v a l e n t  t o  0.15pgRE and 50^U OX) t o g e t h e r  w i t h  ADP 
p o t e n t i a t e d  ADP-induced a g g r e g a t i o n  ( ^ ) . C o n s e q u e n t ly ,  RE 
a n d / o r  OX were add ed  t o  PRP w i t h  ADP a s  a p p r o p r i a t e .  PG%2 
c o n t e n t  i n  5}^1 i n c u b a t e  from myometrium i n c u b a t e d  w i t h  OX 
(M+OX) was c o n s i d e r a b l y  g r e a t e r  t h a n  i n  thesam e volume o f  
c o n t r o l  m y o m e t r i0.1 i n c u b a t e  (M). P r e - i n c u b a t i o n  o f  myomet­
rium w i th  R E :(30p g /m l )  d e c r e a s e d  PGIg r e l e a s e  by c o n t r o l  
myometrium (M+RE) and t h a t  s t i m u l a t e d  w i th  OX (M+RE+OX).
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c o n t r o l  m y o m é t r i a l  i n c u b a t e  (M) c o n t a i n e d  3ng PGIg b u t  an  
e q u i v a l e n t  volume from t h e  myometrium i n c u b a t e d  w i t h  OX 
(M+OX) c o n t a i n e d  6 . 6ng PGIg (an  i n c r e a s e  o f  120# o v e r  t h e  
b a s a l  r e l e a s e ) .  E q u i v a l e n t  vo lumes  o f  i n c u b a t e s  from 
myometrium i n c u b a t e d  w i t h  RE a l o n e  (M+RE), o r  RE p l u s  OX 
(/M+RE/+OX) c o n t a i n e d  1 .2 5  and  1 .6 n g  PGIg r e s p e c t i v e l y .  The 
l a t t e r  f i g u r e  r e p r e s e n t s  a  90^ d e c r e a s e  i n  OX-induced 
r e l e a s e  o f  PGIg.
The c u m u l a t i v e  f i n d i n g s  f rom a  s e r i e s  o f  4 
e x p e r i m e n t s  a r e  i l l u s t r a t e d  i n  F i g u r e  46 .  RE s i g n i f i c a n t l y  
d e c r e a s e d  b a s a l  PGIg r e l e a s e  f rom 2 . 3 4  + 0 .2 3  t o  1 .13  ±  0 . 0 2  
ng/mg (p<0 .05 ;  n = 4 ) . However, OX i n c r e a s e d  r e l e a s e  t o  
4 .6 0  + 0 . 3 6  ng/mg (p < 0 .02 ;  n = 4 ) .  The p r o d u c t i o n  i n  p r e s e n c e  
o f  b o t h  RE p l u s  OX was 1 .4 9  ±  O.O6 ng /mg.  T h is  p r o d u c t i o n  
was s i g n i f i c a n t l y  l e s s  t h a n  t h a t  s e e n  i n  p r e s e n c e  o f  OX 
a l o n e  (p<0 .02 ;  n = 4 ) . Thus,  RE was h i g h l y  e f f e c t i v e  i n  
d e c r e a s i n g  OX-induced r e l e a s e  o f  m y o m é t r i a l  PGIg»
b) H i s t a m in e
I n  a  s e r i e s  o f  e x p e r i m e n t s ,  m y o m é t r i a l  t i s s u e  
(day 20 o f  p r e g n a n c y )  was p r e - t r e a t e d  w i t h  h i s t a m i n e  (HA) 
(20pg /m l)  f o r  10 min a t  37^0 .  The r e s u l t  o f  one o f  t h e s e  
e x p e r im e n t s  i s  shown i n  F i g u r e  47 .  lOjil vo lumes  o f  i n c u b a t e  
were u se d  f o r  b i o a s s a y .  T h is  volume t a k e n  f rom  an  i n c u b a ­
t i o n  medium c o n t a i n i n g  HA (20pg /m l)  would c a r r y - o v e r  0.2yig 
o f  HA. The i n f l u e n c e  o f  t h i s  q u a n t i t y  o f  HA on ADP-induced 
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F ig u re  46. R e la x in  i n h i b i t i o n  o f  b a s a l  and o x y t o c i n -  
s t i m u l a t e d  r e l e a s e  o f  m y o m é t r ia l  PGIg (day 20 o f  p r e g n a n c y ) . 
Basa l  PGI2 o u t p u t  (D) was s i g n i f i c a n t l y  r e d u c e d  i n  p r e s e n c e  
o f  r e l a x i n  30pg/ml (RE) (#) (*p<0.05;  n = 4 ) . Oxytoc in  
lOmU/ml caused  a s i g n i f i c a n t  i n c r e a s e  i n  PGI2 o u t p u t  (QD) 
(**p<0.02; n = 4 ) . P r e - i n c u b a t i o n  o f  myometrium w i th  RE 
s i g n i f i c a n t l y  red u c ed  OX-induced r e l e a s e  o f  PGI2 (Œ) 
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F i g u r e  4 ? ,  E f f e c t  o f  h i s t a m i n e  on m y o m e t r i a !  PGIg o u t p u t  
(day 20 o f  p r e g n a n c y ) . A g g r e g a t io n  was i n d u c e d  by ADP ( ^ ) . 
A d d i t i o n  o f  lO pl  o f  h i s t a m i n e  20^g /m l  (HA) ( e q u i v a l e n t  t o  
0,2]xg HA) t o g e t h e r  w i t h  ADP d i d  n o t  a f f e c t  ADP-induced 
a g g r e g a t i o n  (^)  » However,  0.2)xg  o f  HA were  added  w i t h  ADP 
e x c e p t  when t e s t i n g  a c t i v i t y  o f  i n c u b a t i o n  m edia  c o n t a i n i n g  
HA. PGIg c o n t e n t  i n  10^1 i n c u b a t e  o f  myometrium p r e ­
t r e a t e d  w i t h  HA (M+HA) was c o n s i d e r a b l y  s m a l l e r  t h a n  i n  
c o n t r o l  m y o m é t r i a l  i n c u b a t e  (M).
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p r e s e n c e  o f  HA d i d  n o t  a f f e c t  ADP-induced a g g r e g a t i o n .  
However, 0 .2 p g  o f  HA were added  w i th  ADP t o  t h e  PRP i n  a l l  
c a s e s  e x c e p t  when t e s t i n g  t h e  a c t i v i t y  o f  t h e  i n c u b a t i o n  
medium i n  which  t h e  t i s s u e  was i n c u b a t e d  w i t h  HA. A lO p l  
volume o f  t h e  c o n t r o l  m y o m é t r i a l  i n c u b a t e  (M) c o n t a i n e d  g .7 
ng PGI2 b u t  an  e q u i v a l e n t  volume o f  i n c u b a t e  from myometrium 
i n c u b a t e d  w i t h  HA (M+HA) c o n t a i n e d  1 .8n g  PGIg, a  d e c r e a s e  o f  
50^ .  The c u m u l a t i v e  f i n d i n g s  from a s e r i e s  o f  e x p e r i m e n t s  
a r e  shown i n  F i g u r e  4 8 .  HA r e d u c e d  b a s a l  PGIg r e l e a s e  from 
1 . 6 2  + 0 . 0 7  t o  l o i  + 0 .0 8  ng/mg, a  s i g n i f i c a n t  r e d u c t i o n  
(p<0 .05 ;  n= 6 ) .
A d d i t i o n  o f  1 o r  20pg o f  h i s t a m i n e / m l  t o  chopped 
m y o m é t r i a l  t i s s u e  o r  p r e - i n c u b a t i o n  o f  t h e  t i s s u e  w i t h  1 t o  












M + HISTAMINE 20  p g m l
-1
* p < 0 . 0 5  ; n=  6
F ig u re  48. I n h i b i t o r y  e f f e c t  o f  h i s t a m i n e  on m y om étr ia l  
PGIg r e l e a s e  (day 20 o f  p r e g n a n c y ) .  B a s a l  PGI^ r e l e a s e  
(Q) was s i g n i f i c a n t l y  red u ced  when myometrium was p r e ­
t r e a t e d  w i th  h i s t a m i n e  (20^g/m l)  (#) (*p<0 . 0 5 ; n= 6 ) .  
Columns p l u s  v e r t i c a l  b a r s  r e p r e s e n t  mean + S.E.M.
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D i s c u s s i o n
I n i t i a l l y  t o  d e t e r m i n e  o p t i m a l  i n c u b a t i o n  con­
d i t i o n s  f o r  r e l e a s e  o f  a n t i a g g r e g a t o r y  m a t e r i a l ,  t h e  
s e p a r a t e d  m y o m é t r i a l  t i s s u e  o f  t h e  p r e g n a n t  u t e r u s  was 
u s e d .  T h is  s e p a r a t i o n  e x c l u d e s  any i n t e r f e r e n c e  due to  
t h e  a n t i a g g r e g a t o r y  PGs, PGDg and PGEg b e c a u s e  t h e s e  
s u b s t a n c e s  a r e  p ro d u c e d  p r e d o m i n a n t l y  by t h e  d e c i d u a l  
t i s s u e  (Harney,  Sneddon & W i l l i a m s ,  197^; W i l l i a m s  & 
Downing, 1977; Abel & K e l l y ,  1979; A lw ach i ,  B land  &
P o y s e r ,  1980) .  A l t e r i n g  i n c u b a t i o n  t e m p e r a t u r e  r e v e a l e d  
t h a t  a t  37°C p e a k  c o n c e n t r a t i o n s  o f  a n t i a g g r e g a t o r y  
a c t i v i t y  were  d e t e c t e d  a f t e r  3 m i n u t e s .  However a t  20°C 
p eak  p r o d u c t i o n  was a t t a i n e d  a f t e r  15 m i n u t e s ,  and was 
h i g h e r  t h a n  t h a t  a t  37°C. At e i t h e r  t e m p e r a t u r e  t h e  
p r o d u c t i o n  o f  a c t i v i t y  was s i m i l a r  a t  pH 7*^ o r  B, which 
i s  i n  a c c o r d a n c e  w i t h  o t h e r  s t u d i e s  (Salmon, e t  a l . ,  1978; 
W a l la ch,  1978) .
The pH o f  t h e  i n c u b a t i o n  medium was c r i t i c a l  
i n  d e t e r m i n i n g  t h e  m a in t e n a n c e  o f  p e a k  c o n c e n t r a t i o n s  o f  
a c t i v i t y .  At pH 8 t h i s  c o v e r e d  a  2 0 - m in u te  p e r i o d ,  b u t  
a t  pH 7*4 a l l  d e t e c t a b l e  a c t i v i t y  h ad  d i s a p p e a r e d  w i t h i n  
t h i s  t i m e .  Thus, t h e  s u b s t a n c e  c l o s e l y  r e s e m b l e s  PGIg 
which i s  s t a b l e  a t  a l k a l i n e  pH ( Jo h n s o n ,  e t  a l . ,  1976; 
Moncada, e t  a l . ,  1 9 7 6 a ) ,
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GC-MS a n a l y s i s  p r o v i d e d  c o n c l u s i v e  e v id e n c e  
t h a t  t h e  a c t i v i t y  g e n e r a t e d  by t h e  myometrium was PGIg, 
a s  e v id e n c e d  by t h e  q u a n t i t a t i v e  e x t r a c t i o n  o f  t h e  
h y d r o l y s i s  p r o d u c t ,  6-oxo-PGF^^ ( Jo h n s o n ,  e t  a l . ,  1976) .  
Comparison o f  6-oxo-PGF^^ l e v e l s  w i th  PGIg v a l u e s  ( e s t i ­
mated  by t h e  i n h i b i t i o n  o f  p l a t e l e t  a g g r e g a t i o n ,  i n c u b a t i o n  
a t  20°C) showed c l o s e  a g re e m e n t .  However,  a t  37°C, t h e  
l e v e l s  o f  PGIg d e t e c t e d  were  l o w e r  t h a n  t h o s e  o f  6 -o x o -  
PGF^^. However, t h e  c o n c e n t r a t i o n s  o f  6-oxo-PGF^^ were 
s i m i l a r  a t  37°C and 20°C. E v i d e n t l y  t h e  h i g h e r  t e m p e r a t u r e  
does  n o t  a f f e c t  maximum PGIg p r o d u c t i o n  b u t  i n c r e a s e s  b o th  
t h e  r a t e  o f  f o r m a t i o n  and t h e  r a t e  o f  h y d r o l y s i s  t o  6 -o x o -
PGFl. •
C lo se  a g re e m e n t  b e tw ee n  t h e  amounts  o f  6-oxo-PGF 
and PGIg a f t e r  i n c u b a t i o n  a t  20°C i n d i c a t e s  t h a t  t h e  a s s a y  
o f  PGIg by i n h i b i t i o n  o f  p l a t e l e t  a g g r e g a t i o n  i s  an  
a c c u r a t e  s e l e c t i v e  a s s a y .  T h is  i s  a l s o  c o n f i rm e d  by t h e  
low i n t r a -  and i n t e r - a s s a y  c o e f f i c i e n t s  o f  v a r i a t i o n .  
S e l e c t i v i t y  was a l s o  d e m o n s t r a t e d  by showing t h a t  o t h e r  
PGs known t o  be  r e l e a s e d  from t h e  r a t  p r e g n a n t  u t e r u s ,  i . e .  
PGEg, PGDg and PGFg^ (Vane & W i l l i a m s ,  1973; K a t o r i ,
H a rad a ,  Y a m ash i ta ,  I s h i b a s h i  & M iy a z a k i ,  1978) o n ly  
e x e r t e d  a n t i a g g r e g a t o r y  e f f e c t s  a t  d o s e s  to o  l a r g e  t o  be 
p r e s e n t  i n  t h e  s m a l l  a l i q u o t s  o f  m edia  u se d  f o r  b i o a s s a y .  
The wide  d i f f e r e n c e  i n  t h e  p o t e n c i e s  o f  PGIg and PGDg i s  
due t o  t h e  i n s e n s i t i v i t y  o f  r a b b i t  p l a t e l e t s  t o  PGDg;
loc
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human p l a t e l e t s  show a much s m a l l e r  d i f f e r e n t i a l  s e n s i t i v i t y  
( W h i t t l e ,  Moncada & Vane, 197 8 ) .  The p o s s i b i l i t y  t h a t  b o th  
PGE^ and PGD^ c o n t r i b u t e  t o  t h e  a n t i a g g r e g a t o r y  r e s p o n s e  
was a l s o  rem o te  a s  t h e s e  s u b s t a n c e s  a r e  p ro d u c e d  p r e d o m i ­
n a n t l y  by t h e  d e c i d u a l  t i s s u e .  F u r t h e r m o r e ,  PGEg and PGDg 
l o s e  a n t i a g g r e g a t o r y  a c t i v i t y  a f t e r  a l k a l i n i z a t i o n ,  PGEg 
b e i n g  c o n v e r t e d  t o  PGBg, and PGDg t o  a  more p o l a r  s u b s t a n c e  
( P a c e - A s c i a k ,  1976b) .  The a l k a l i n e  s t a b i l i t y  o f  t h e  
m y o m é t r i a l  a n t i a g g r e g a t o r y  m a t e r i a l  was i d e n t i c a l  t o  t h a t  
o f  a u t h e n t i c  PGI2 .
A d d i t i o n  o f  a r a c h i d o n i c  a c i d  (AA), t h e  PG 
p r e c u r s o r  (B e rg s t ro m ,  e t  a l . ,  1964; Anggard & S am uelsson ,  
1965) ,  o r  p h o s p h o l i p a s e  A^ (PLA^)» which  c l e a v e s  t h i s  f a t t y  
a c i d  from membrane p h o s p h o l i p i d s  (F lo w e r  & B l a c k w e l l ,  1976) ,  
s t i m u l a t e d  m y o m é t r i a l  PGIg f o r m a t i o n  i n  a  d o s e - d e p e n d e n t  
manner .  I t  i s  i n t e r e s t i n g  t o  n o t e  t h a t  t h e  s t a g e  o f  
g e s t a t i o n  o f  u t e r i  i n f l u e n c e d  t h e  d e g r e e  o f  s t i m u l a t i o n  
p ro d u c e d  by t h e s e  a g e n t s .  I n  day 20 p r e p a r a t i o n s ,  PLAg 
cau se d  a l a r g e r  i n c r e a s e  i n  PGIg s y n t h e s i s  t h a n  i n  day 22 
s a m p le s .  T h is  i m p l i e s  t h a t  PGI^ f o r m a t i o n  on day 20 o f  
p re g n a n c y  i s  l i m i t e d  by t h e  a v a i l a b i l i t y  o f  endogenous 
PLAg, and n o t  by r e s e r v e s  o f  p r e c u r s o r .  I n  day 22 p r e ­
p a r a t i o n s ,  how ever ,  PLAg p r o d u c e d  a s m a l l e r  i n c r e a s e  
a l t h o u g h  b a s a l  r e l e a s e  o f  PGIg i s  h i g h e r  a t  t h i s  t im e ,  
s u g g e s t i n g  t h a t  endogenous  PLA^ a c t i v i t y  had  i n c r e a s e d  from 
day 20. C o n v e r s e ly ,  a r a c h i d o n i c  a c i d - i n d u c e d  s t i m u l a t i o n
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was h i g h e r  on day 22 o f  p r e g n a n c y  t h a n  on day 20, i n d i c a t ­
i n g  t h a t  a l t h o u g h  endogenous p r e c u r s o r  a v a i l a b i l i t y  may 
h av e  i n c r e a s e d  o v e r  t h e s e  2 days  ( v i a  i n c r e a s e d  PLAg 
a c t i v i t y )  t h e r e  h a s  a l s o  b e en  an  i n c r e a s e  i n  m y o m é t r i a l  
c y c l o - o x y g e n a s e  a n d / o r  PGIg s y n t h e t a s e  a c t i v i t i e s .  B ecause  
o f  t h i s  s t i m u l a t i o n  t h e  s y n t h e t i c  c a p a c i t y  o f  t h e  myometrium 
to  p r o d u c e  PGIg i s  f a r  g r e a t e r  t h a n  can be r e a l i z e d  from 
endogenous  p r e c u r s o r  c o n v e r s i o n .  A s i m i l a r  i n c r e a s e  i n  
u t e r i n e  PGF^^ f o r m a t i o n  o c c u r s  o v e r  t h i s  t im e  ( W i l l i a m s ,  
e t  a l . ,  1 9 ? 4 ) . The c h an g e s  i n  t h e  a c t i v i t i e s  o f  t h e  PG 
a n d / o r  t h e  PGIg s y n t h e t a s e s  may be a s s o c i a t e d  w i t h  t h e  
s h a r p  i n c r e a s e  i n  o e s t r o g e n  c o n c e n t r a t i o n s  t h a t  t a k e s  p l a c e  
i n  l a t e  p r e g n a n c y  i n  t h e  r a t  ( S h a ik h ,  1971)» a s  u t e r i n e  PG 
s y n t h e t a s e  a c t i v i t y  i n c r e a s e s  u n d e r  t h e  i n f l u e n c e  o f  
o e s t r o g e n s  (Ham, e t  a l . ,  1975)*
The 1 0 . 7  p e r  c e n t  c o n v e r s i o n  o f  exogenous 
a r a c h i d o n i c  a c i d  i n t o  PGIg by 22 d a y - p r e g n a n t  m yom etr ia  i s  
s i m i l a r  t o  t h a t  i n  r a b b i t  h e a r t  (G ry g lew sk i ,  e t  a l . ,  1978b) ,  
b u t  i s  g r e a t e r  t h a n  t h a t  i n  r a b b i t  a o r t a  and human 
e n d o t h e l i a l  c e l l s  (B u n t in g ,  G ry g le w sk i ,  Moncada & Vane,
1 9 7 6 ; Marcus ,  W e k s le r  & J a f f e ,  1 9 7 8 ) .
The i n c r e a s e  i n  PGIg r e l e a s e  i n  p r e s e n c e  o f  
a r a c h i d o n i c  a c i d  and p h o s p h o l i p a s e  A^ l e n d s  s u p p o r t  t o  t h e  
p r o p o s a l  t h a t  t h e  r a t e  l i m i t i n g  s t e p  i n  t h e  r e g u l a t i o n  o f  
PG s y n t h e s i s  i s  t h e  a v a i l a b i l i t y  o f  f r e e  a r a c h i d o n i c  a c i d  
(Kunze & Vogt ,  1971)* A r a c h i d o n i c  a c i d  h a s  a l s o  b e en  shown
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t o  i n c r e a s e  t h e  r e l e a s e  o f  PGIg i n  r a b b i t  a o r t a  (B u n t in g ,  
e t  a l . ,  1 9 7 6 ) ,  human e n d o t h e l i a l  c e l l s  ( M a c In ty re ,  P e a r s o n  
& Gordon, 1978; W ek s le r ,  Ley & J a f f e ,  1978) ,  r a t  g ranu lom a  
( S p l a w i n s k i ,  W o j ta s z e k ,  Swies & G ry g lew sk i ,  1978) ,  g u i n e a  
p i g  l u n g  (G ry g le w sk i ,  S p l a w i n s k i  & K o rb u t ,  1 980) ,  and 
human u t e r u s  (Omini, F o l c o ,  P a s a r k a g l i a n ,  Fano & B e r t i ,  
1 9 7 9 ) 0
P r e - i n c u b a t i o n  o f  t h e  m y o m é t r i a l  t i s s u e  w i t h  
m e p a c r i n e ,  an  i n h i b i t o r  o f  p h o s p h o l i p a s e  ( V a r g a f t i g  &
Dao H a i ,  1972; F lo w e r  & B l a c k w e l l ,  1976) ,  r e d u c e d  m y o m é t r i a l  
PGIg s y n t h e s i s  i n  a  d o s e - d e p e n d e n t  m anner .  A l though  h i g h  
d o s e s  o f  m e p a c r in e  i n h i b i t  t h e  c y c l o - o x y g e n a s e  enzyme 
(F lo w e r  & B l a c k w e l l ,  19 76 ) ,  t h e  a c t i o n  i n  t h i s  s t u d y  ( a t  
a  d ose  o f  320ug /m l)  was s e l e c t i v e ,  a s  m e p a c r in e  d i d  n o t  
r e d u c e  a r a c h i d o n i c  a c i d - s t i m u l a t e d  PGIg p r o d u c t i o n  by t h e  
myometrium.
P r e t r e a t m e n t  o f  t h e  m y o m é t r i a l  t i s s u e  w i th  
i n d o m e t h a c in ,  o r  e i c o s a t e t r a y n o i c  a c i d  a l s o  i n h i b i t e d  
m y o m é t r i a l  PGIg s y n t h e s i s  p re s u m a b ly  by i n h i b i t i o n  o f  t h e  
c y c l o - o x y g e n a s e  enzyme (A hem  & Downing, 1970; Vane, 1971)*
T r a n y lc y p ro m in e  and 1 5 - h y d ro p e ro x y  a r a c h i d o n i c  
a c i d  ( 15 -HPAA), s e l e c t i v e  i n h i b i t o r s  o f  PGIg s y n t h e t a s e  
(G ry g le w sk i ,  e t  a l . ,  1976; Moncada, e t  a l . ,  1976c;  Salmon, 
e t  a l . ,  1 9 7 8 ) ,  e f f e c t i v e l y  i n h i b i t e d  m y o m é t r i a l  PGIg 
f o r m a t i o n .  A l th o u g h  t h e  s e l e c t i v i t y  o f  a c t i o n  o f  t r a n y l ­
cyprom ine  h a s  r e c e n t l y  b e en  q u e s t i o n e d  ( R a j t a r  & DeGaetano,
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1979)» t h e  d ose  u se d  i n  t h e s e  e x p e r i m e n t s  was l o w e r  t h a n
t h a t  r e q u i r e d  t o  i n h i b i t  PGIg s y n t h e s i s  i n  many o t h e r
t i s s u e s  (Tomasi ,  M e r in g o lo ,  B a r t o l i n i  & O r l a n d i ,  1978;
W ek s le r ,  e t  a l . ,  1978; Okuma, Yamori , Oht a  & Uchino,  1979)*
The d o s e s  o f  t h e  i n h i b i t o r s  u se d  i n  t h e s e
e x p e r im e n t s  were  h i g h e r  t h a n  t h o s e  n e e d e d  t o  i n h i b i t  PGIg
s y n t h e s i s  by v a r i o u s  m ic ro so m a l  p r e p a r a t i o n s .  The h i g h
d o s e s  may be  due t o  d i f f e r e n c e s  i n  t h e  s u s c e p t i b i l i t i e s  o f
t h e  PG%2 s y n t h e t a s e  a n d / o r  t h e  c y c l o - o x y g e n a s e  enzymes i n
d i f f e r e n t  t i s s u e s  a s  r e p o r t e d  f o r  t h e  c y c l o - o x y g e n a s e
tKe.
enzyme (F lo w er  & Vane, 1 9 7 4 ) .  M oreover ,  i n ^ c a s e  o f  15-HPAA 
t h e r e  may be  p e r o x i d a s e  enzymes ( i n  t h e  m y o m é t r i a l  c e l l s )  
t h a t  r a p i d l y  r e d u c e  t h e  h y d r o p e r o x i d e  t o  t h e  c o r r e s p o n d i n g  
h ydroxy  a c i d  ( C h r i s t o p h e r s e n ,  1968) which i s  1 0 - t im e s  l e s s  
p o t e n t  a s  an  i n h i b i t o r  o f  PGI2 s y n t h e t a s e  (G ry g le w sk i ,  e t  
a l . ,  1 9 7 6 ) .  With such  i n h i b i t o r s  p r e - i n c u b a t i o n  was 
e s s e n t i a l  t o  o b t a i n  an  a d e q u a t e  i n h i b i t i o n  o f  m y o m é t r i a l  
PG%2 p r o d u c t i o n .  ( I f  t h e  i n h i b i t o r y  d ru g  was p r e s e n t  o n ly  
d u r i n g  t h e  1 5 -m in u te  i n c u b a t i o n  p e r i o d  a t  20°C, no 
i n h i b i t i o n  o f  PGI2 r e l e a s e  was s e e n ) . Thus, p r e - i n c u b a t i o n  
o f  t h e  myometrium w i t h  t h e  i n h i b i t o r s  i s  a  m an d a to ry  s t e p  
f o r  s i g n i f i c a n t  enzyme i n h i b i t i o n  a s  f o r  o t h e r  t i s s u e s  
(Smith  & Lands ,  1972; B l a c k w e l l ,  F lo w e r  & Vane, 1975)•
S h o r t  p r e - i n c u b a t i o n  p e r i o d s  c o u ld  be  u se d  a t  37°C, p r e ­
sumably  b e c a u s e  d i f f u s i o n  o f  t h e  d ru g  i n t o  t h e  m y o m é t r i a l  
t i s s u e  i s  s l o w e r  a t  20°C.
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The f i n d i n g  t h a t  p r e - i n c u b a t i o n  o f  m y o m é t r i a l  
t i s s u e  w i th  h y d r o c o r t i s o n e  s t i m u l a t e d  PGIg r e l e a s e  con ­
t r a s t s  w i th  work s u g g e s t i n g  t h a t  t h e  i n h i b i t o r y  e f f e c t  
s e e n  i n  o t h e r  t i s s u e s  i s  v i a  i n h i b i t i o n  o f  p h o s p h o l i p a s e  
Ag a c t i v i t y  (Hong & L e v in e ,  1976) ;  p e r h a p s  by i n d u c t i o n  o f  
an endogenous i n h i b i t o r  (F lo w er  & B l a c k w e l l ,  1979)*
However, o t h e r  w o rk e r s  d e m o n s t r a t e d  s t i m u l a t o r y  e f f e c t ,  
eg .  dexam ethasone  i n c r e a s e d  s e r u m - s t i m u l a t e d  r e l e a s e  o f  
6-keto-PGF^p and PGE^ from mouse c u l t u r e d  f i b r o b l a s t s  
th r o u g h  d i r e c t  s t i m u l a t i o n  o f  t h e  c y c l o - o x y g e n a s e  enzyme 
(C han d rab ose ,  e t  a l . ,  197 8 ) .  The h y d r o c o r t i s o n e - i n d u c e d  
r e l e a s e  o f  m y o m é t r i a l  PGIg c o u ld  be  th r o u g h  s t i m u l a t i o n  o f  
t h e  c y c l o - o x y g e n a s e ,  PGIg s y n t h e t a s e  o r  p h o s p h o l i p a s e  Ag 
enzym es.
An i n c r e a s e  i n  enzyme a c t i v i t y  by s y n t h e s i s  o f  
new enzyme i s  p o s s i b l e  a s  h y d r o c o r t i s o n e  s t i m u l a t e s  RNA 
and DNA s y n t h e s i s  (Chomczynski & Z w ie rzcho w sk i ,  1978) .  
However, i t  i s  d o u b t f u l  w h e t h e r  t h e  s h o r t  p r e - i n c u b a t i o n  
t im e  (10 m i n . )  u se d  c o u ld  be s u f f i c i e n t  f o r  such  i n d u c t i o n .  
A l t e r n a t i v e l y ,  i n c r e a s e  i n  PGIg r e l e a s e  may be  v i a  i n c r e a s e d  
r e l e a s e  o f  f r e e  a r a c h i d o n i c  a c i d .  T h is  m ig h t  o c c u r  by 
s t i m u l a t i o n  o f  p h o s p h o l i p a s e  A^, b u t  a s  t h e  i n h i b i t o r y  
e f f e c t  o f  m e p a c r in e  i s  open t o  s p e c u l a t i o n  o t h e r  s o u r c e s  o f  
a r a c h i d o n i c  a c i d  w i t h i n  t h e  c e l l  may be  i n v o l v e d .  Hydro­
c o r t i s o n e  augm ents  ACTH-induced r e l e a s e  o f  a r a c h i d o n i c  a c i d  
from n e u t r a l  l i p i d s  i n  r a b b i t  f a t  c e l l s  (Lew is ,  P i p e r  &
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Vigo, 1 9 7 9 ) .  T h is  would i n v o l v e  a  l i p a s e  d i s t i n c t  from 
p h o s p h o l i p a s e  A^» and a  l i k e l y  s o u r c e  o f  t h e  l i p a s e  may be 
t h e  m y o m é t r i a l  ly so so m e s  a s  h y d r o c o r t i s o n e ,  b e s i d e  
s t a b i l i z a t i o n ,  can  l a b i l i z e  ly so so m e s  i n  mouse s p l e e n  and 
thymus and r a b b i t  l i v e r  (Lewis ,  Symons & A n c i l l ,  1970;
C la r k e  & W i l l s ,  19 7 8 ) .  A c c o r d i n g l y ,  two f u n c t i o n a l l y  
d i s t i n c t  p o o l s  o f  l i p a s e s  may be  r e s p o n s i b l e  f o r  PGIg 
r e l e a s e  from t h e  r a t  u t e r u s  a s  h a s  b e e n  s u g g e s t e d  f o r  t h e  
g u i n e a - p i g  l u n g  (R ob inson  & H o u l t ,  19 80 ) .
A n o th e r  mechanism whereby h y d r o c o r t i s o n e  may 
in d u c e  r e l e a s e  o f  PGIg may i n v o l v e  a  r e d u c t i o n  i n  s y n t h e s i s  
o f  12- h y d r o p e r o x y - a r a c h i d o n i c  a c i d  by a  d i r e c t  e f f e c t  on 
m y o m é t r i a l  l i p o x y g e n a s e .  T h is  h y d r o p e r o x y  a c i d  i s  known 
to  i n h i b i t  PGIg p r o d u c t i o n  (Ham, e t  a l . ,  1979)* I n d e e d ,  
t h e  g l u c o c o r t i c o i d ,  dexam ethasone  i n h i b i t s  mouse f i b r o b l a s t  
l i p o x y g e n a s e  (C h a n d ra b o se ,  e t  a l . ,  1 9 7 8 ) .
The d e m o n s t r a t e d  a b i l i t y  o f  h y d r o c o r t i s o n e  t o  
i n d u c e  r e l e a s e  o f  PGIg may u n d e r l i e  i t s  a b i l i t y  t o  i n c r e a s e  
t h e  m o t i l i t y  o f  t h e  r a t  u t e r u s  i n  v i t r o  (Henry,  J a c k s o n  & 
K n i f t o n ,  1973) and p r e g n a n t  mouse and r a b b i t  i n  v iv o  
(Mossman & Conrad ,  1969; N a t h a n i e l s z  & A be l ,  1 9 7 2 ) .  I n  
t h i s  c o n n e c t i o n ,  M i t c h e l l ,  A nderson ,  B r u n t ,  C lo v e r ,  E l lw ood ,  
Robinson and T u r n b u l l  (1979) found  an  i n c r e a s e  i n  t h e  
m a t e r n a l  p la s m a  l e v e l s  o f  6-oxo-PGF^^ d u r i n g  d e x a m e th a s o n e -  
in d u c e d  p a r t u r i t i o n  i n  s h e e p .
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A h y d r o c o r t i s o n e - i n d u c e d  r e l e a s e  o f  PGI2 f rom 
v a s c u l a r  t i s s u e  c o u ld  e x p l a i n  t h e  f a l l  i n  b l o o d  p r e s s u r e  
o b s e r v e d  a f t e r  i n t r a v e n o u s  i n j e c t i o n  i n  c a t s  and  dogs 
( T o m i l e t s ,  1973)* Also  t h e  p r o t e c t i v e  e f f e c t  o f  h y d r o ­
c o r t i s o n e  a g a i n s t  a r a c h i d o n i c  a c i d - i n d u c e d  f a t a l  pu lm onary  
emboli  i n  mice  (Penhos ,  M on ta i ,  R ab b an i ,  Ramey & Ramwell,
1 9 7 9 ) .
The i n c r e a s e  i n  u t e r i n e  PGI2 n o t e d  a t  t e rm  may 
be r e l a t e d  t o  t h e  h ig h  p la s m a  h y d r o c o r t i s o n e  c o n c e n t r a t i o n s  
n o t e d  a t  d e l i v e r y  i n  v a r i o u s  s p e c i e s  (B a ldw in  & S t a b e n f e l d t ,  
1974; B r i e n  & D a l ry m p le ,  1976; Whipp, W in to u r ,  Coghlan  & 
S c o g g in s ,  1 9 7 6 ) .
Measurement o f  u t e r i n e  PGI2 d u r i n g  p re g n a n c y  
r e v e a l e d  t h a t  t h e  r a t  p r e g n a n t  myometrium i s  a  r i c h  s o u r c e  
o f  PGI2 . I n  c o n t r a s t ,  t h e  d e c i d u a  p r o d u c e s  l i t t l e  PGI2 , 
b u t  l a r g e  amounts  o f  PGs (H a m e y ,  e t  a l . ,  1974; W i l l i a m s ,  
e t  a l . ,  1974: Anteby ,  Bauminger ,  Zor  & L i n d n e r ,  1975)°  At 
te rm  m y o m é t r i a l  PGI2 s y n t h e s i s  i n c r e a s e s  d r a m a t i c a l l y  and  
d e c l i n e s  r a p i d l y  p o s t p a r t u m  a s  does  t h e  d e c i d u a l  PG p r o ­
d u c t i o n  (W i l l i a m s ,  e t  a l . ,  19 74 ) .
The e x a c t  mechanism l e a d i n g  t o  r i s e  i n  PGI2 
s y n t h e s i s  on day 14, and  i t s  p r o g r e s s i v e  i n c r e a s e  a s  t e rm  
a p p ro a c h e s  i s  n o t  c l e a r ,  b u t  may i n v o l v e  an i n c r e a s e  i n  
t h e  a c t i v i t i e s  o f  t h e  enzymes i n v o l v e d  i n  PGI2 s y n t h e s i s  
p ro d u c e d  by c o n c o m i t a n t  i n c r e a s e s  i n  o e s t r o g e n  l e v e l s .  In  
f a c t  o e s t r o n e  and o e s t r a d i o l  l e v e l s  i n  r a t s  show a  p a r a l l e l
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r i s e  i n c r e a s i n g  f rom d ays  12 t o  15 o f  p r e g n a n c y  and 
r e a c h i n g  a maximum on day 22 (day  o f  d e l i v e r y )  (S h a ik h ,
1971; L a b h s e tw a r  & Watson, 19 7 4 ) .  F u r t h e r  e v id e n c e  f o r  
an i n f l u e n c e  o f  o e s t r o g e n  on m y o m é t r i a l  PGIg o u t p u t  was 
p r o v i d e d  by t h e  f a c t  t h a t  d i e t h y l s t i l b e s t r o l  d o u b le d  PGI^ 
p r o d u c t i o n  ex v i v o  when g i v e n  from d a y s  10 t o  12 o f  
p r e g n a n c y .  O e s t r o g e n s  a l s o  i n c r e a s e  PG s y n t h e s i s  i n  
u t e r i n e  t i s s u e s  from r a t s  (Ryan, C l a r k ,  van  Orden,
& Brody,  1 974) ,  mice  (S ak sen a  
& Lau, 1973)» g u i n e a - p i g s  ( N a y lo r  & P o y s e r ,  1975) and 
monkeys (Demers, Y osh in a g a  & Greep,  1 9 7 4 ) .  I n t e r e s t i n g l y ,  
t h e  a d m i n i s t r a t i o n  o f  o e s t r a d i o l  a n t i - s e r u m  t o  p r e g n a n t  
r a t s  d e c r e a s e d  t h e  t h e  c o n c e n t r a t i o n o f  PGF i n  t h e  u t e r i n e  
v e i n  d u r i n g  l a b o u r  (Csapo,  C u r r i e ,  E rd o s  & R esch ,  1978) .
The o e s t r o g e n - i n d u c e d  i n c r e a s e  i n  m y o m é t r i a l  PGIg 
s y n t h e s i s  may be  due t o :  a )  an  i n c r e a s e  i n  u t e r i n e  c y c l o -  
oxygenase  a c t i v i t y  (Ham, e t  a l . ,  1975) ;  b) an  i n c r e a s e  i n  
p r e c u r s o r  a v a i l a b i l i t y  a s  o e s t r o g e n s  i n c r e a s e  p h o s p h o l i p i d  
s y n t h e s i s  i n  t h e  u t e r u s  (Aizawa & M u e l l e r ,  1961) ;  c) a c t i ­
v a t i o n  o f  p h o s p h o l i p a s e  A^ v i a  i n c r e a s e  i n  i n t r a c e l l u l a r  
c a l c iu m  a v a i l a b i l i t y  ( B a r t a  & B e n g t s s o n ,  1972; B a r t a ,  1973)»
The low  PGIg s y n t h e s i s  by t h e  d e c i d u a l  t i s s u e  a s  
compared w i th  t h e  m y o m é t r i a l  t i s s u e  may be  due t o  d i f f e r ­
e n c e s  i n  t h e  a c t i v i t i e s  o f  t h e  PGIg s y n t h e t a s e s  i n  t h e  two 
t i s s u e s  a n d / o r  l o c a l  f a c t o r s  t h a t  i n h i b i t  PGIg s y n t h e s i s  
(a s  d i s c u s s e d  l a t e r ) .
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The d r a m a t i c  d e c r e a s e  i n  PGIg s y n t h e s i s  a f t e r  
p a r t u r i t i o n  i n  b o t h  myometrium and d e c i d u a  may be  r e l a t e d  
to  t h e  a b r u p t  f a l l  i n  o e s t r o g e n  l e v e l s  (Y osh in ag a ,  Hawkins 
& S t o c k e r ,  1969) o r  r e l e a s e  o f  h y d r o p e r o x y  f a t t y  a c i d s  
p ro d u c e d  from l e u k o c y t e s  which i n v a d e  t h e  u t e r u s  d u r i n g  
p u e rp e r iu m  (B eg ley ,  F i r t h  & H o u l t ,  1 9 8 0 ) .
The p o s t p a r t u m  d e c r e a s e  i n  u t e r i n e  PGIg s y n t h e s i s  
would be  a d v a n t a g e o u s  a s  i t  would i n c r e a s e  p l a t e l e t  
r e a c t i v i t y  and r e d u c e  b l e e d i n g  t im e  t h u s  d e c r e a s i n g  b lo o d  
l o s s  a f t e r  p l a c e n t a l  s e p a r a t i o n .
The f i n d i n g  t h a t  maximal PGIg s y n t h e s i s  i n  t h e  
i m p l a n t a t i o n  s i t e s  o c c u r s  a t  n i d a t i o n  (day  5 o f  p re g n a n c y )  
c o n f i r m s  t h e  work o f  Kennedy and ZamecA^lk (1978) and 
s u g g e s t s  t h a t  PGIg may m e d i a t e  t h e  i n c r e a s e  i n  v a s c u l a r  
p e r m e a b i l i t y  and v a s o d i l a t a t i o n  t h a t  o c c u r  on t h e  day o f  
i m p l a n t a t i o n .  Both phenomena a r e  b e l i e v e d  t o  be  e s s e n t i a l  
f o r  i n c r e a s e d  o u t f l o w  o f  n u t r i e n t s  and oxygen t o  t h e  
b l a s t o c y s t s  b e f o r e  f i r m  c o n t a c t  i s  made w i t h  t h e  m a t e r n a l  
b lo o d  (Psych o yo s ,  1 97 3 ) .  T h is  o c c u r s  by day 6 when PGIg 
p r o d u c t i o n  a t  t h e  i m p l a n t a t i o n  s i t e s  h a s  f a l l e n .
The i n c r e a s e d  PGIg s y n t h e s i s  i n  t h e  i m p l a n t a t i o n  
s i t e s  on day 5 and f a l l  on day 6 may be  due t o  t i s s u e  
i n j u r y  i n d u c e d  by t h e  b l a s t o c y s t s  a t t a c h i n g  t o  t h e  endo­
m etr ium .  C e r t a i n l y  t i s s u e  i n s u l t  s t i m u l a t e s  PG s y n t h e s i s  
( P i p e r  & Vane, 1971) and  c o u ld  o c c u r  by :  a )  a  l o c a l  change
i n  pH due t o  t h e  'b lo w  o f f  o f  00^ f rom  t h e  b l a s t o c y s t  t o
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t h e  endometr ium (Boving ,  1 9 6 3 )* On day 6 p r o d u c t i o n  h a s  
d e c r e a s e d  b e c a u s e  e s t a b l i s h m e n t  o f  f i r m  c o n t a c t  be tw een  
b l a s t o c y s t  and t h e  m a t e r n a l  c i r c u l a t i o n  a l l o w s  r a p i d  
d i f f u s i o n  o f  t h e  CO^ and h e n c e  rem o vab th e  pH i n s u l t ;  b)  
ly so so m a l  enzymes r e l e a s e d  by t h e  b l a s t o c y s t  may i n c r e a s e  
p r e c u r s o r  a v a i l a b i l i t y  (Owers, 1971)» c) e l e v a t e d  o e s t r o g e n  
l e v e l s  t h a t  o c c u r  a t  i m p l a n t a t i o n  i n  r a t s  (Y o sh in ag a ,  e t  
a l . ,  1 9 6 9 ; S h a ik h ,  1971) .
The p r o d u c t i o n  o f  PGIg by t h e  m yom etr ia  u n d e r  
t h e  p l a c e n t a e  was v e r y  low, b e i n g  o n ly  1% o f  t h a t  by th e  
myometr ia  a t  t e rm .  T h is  s u g g e s t s  a  l o c a l i z e d  c o n t r o l  o f  
PGIg p r o d u c t i o n  p e r h a p s  by i n h i b i t i o n  o f  PG s y n t h e t a s e  by 
f a c t o r ( s )  p r e s e n t  i n  b lo o d  e l e m e n t s  w i t h i n  t h e  p l a c e n t a e  
(Harrowing & W i l l i a m s ,  1979; 1981) .
A PG a p p e a r s  t o  be i n v o l v e d  i n  t h e  i m p l a n t a t i o n  
p r o c e s s  a s  i n d o m e t h a c in  and m e c lo fe n a m a te  d osage  d e l a y s  
i m p l a n t a t i o n  and p r o l o n g s  g e s t a t i o n  i n  r a t s  and h a m s t e r s  
(Kennedy, 1977; Evans  & Kennedy, 1 9 7 8 ) .  Both PGE^ and 
PGE^ a r e  u n l i k e l y  p a r t i c i p a n t s  a s  t h e i r  a d m i n i s t r a t i o n  
d e l a y s  i m p l a n t a t i o n  i n  r a t s  ( L a b h s e tw a r ,  1973) .  S i m i l a r l y ,  
PGFgq d e c r e a s e d  i m p l a n t a t i o n  i n  r a b b i t s  (A re f  & H fe z ,  1976) .  
N e i t h e r  PGEg n o r  PGFg* c o m p l e t e ly  r e v e r s e  i n d o m e t h a c in -  
in d u c e d  d e l a y  o f  i m p l a n t a t i o n  i n  r a b b i t s  (Hoffman, e t  a l . ,  
1 9 7 8 ) .  Thus,  PGIg i s  a  l i k e l y  c o n t e s t a n t  f o r  t h e  a r a c h i ­
d o n ic  a c i d  m e t a b o l i t e  i n v o l v e d  i n  t h e  i m p l a n t a t i o n  p r o c e s s .  
C o n s e q u e n t ly ,  l o c a l  i n h i b i t i o n  o f  u t e r i n e  PGIg s y n t h e s i s  f o r
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s h o r t  p e r i o d s  b e f o r e  and a f t e r  t h e  e x p e c t e d  t im e  o f  
i m p l a n t a t i o n  may p r o v i d e  a n o v e l  a p p ro a c h  f o r  p o s t - c o i t a l  
c o n t r a c e p t i o n  t h r o u g h  i n t e r r u p t i o n  o f  t h e  i m p l a n t a t i o n  
p r o c e s s .
The h i g h e s t  m y o m é t r i a l  PGIg o u t p u t  was s e e n  a t  
t e rm .  T h is  p e ak  o u t p u t  c o u ld  be  i n v o l v e d  i n  t h e  a p p e a ra n c e  
o f  g a p - j u n c t i o n s  ( n e x u s e s )  i n  t h e  r a t  m yom etr ia  p r i o r  to  
p a r t u r i t i o n  ( G a r f i e l d ,  Sims, Kannan & D a n i e l ,  1 9 7 8 ) .
Nexuses p r o v i d e  t h e  b a s i s  f o r  e l e c t r i c a l  c o u p l i n g  be tw een  
smooth m u sc le  c e l l s  by p r o v i d i n g  r e g i o n s  o f  low e l e c t r i c a l  
r e s i s t a n c e  ( B a r r ,  B e r g e r  & Dewey, 1 9 6 8 ) .  A c c o r d i n g l y ,  an  
i n c r e a s e  i n  u t e r i n e  n e x u s e s  s h o u l d  a i d  s y n c h r o n i z a t i o n  o f  
u t e r i n e  c o n t r a c t i l i t y  and h e n c e  i n i t i a t i o n  o f  p a r t u r i t i o n .  
PGIg i s  a  s t r o n g  c a n d i d a t e  f o r  t h i s  r o l e  a s  t h e  a p p e a ra n c e  
o f  n e x u s e s  i n  t h e  r a t  p r e g n a n t  u t e r u s  i s  i n h i b i t e d  by 
i n d o m e th a c in  b u t  was n o t  r e v e r s e d  by a d m i n i s t r a t i o n  o f  
PGE^, PGEg, PGFg^ o r  TXB^ ( G a r f i e l d ,  Kannan & D a n i e l ,  1980) .
A n o th e r  p o s s i b l e  r o l e  f o r  u t e r i n e  PGI2 i s  t h e  
r e g u l a t i o n  o f  b lo o d  f lo w .  PGI2 i s  known to  i n c r e a s e  b lo o d  
f lo w  i n  v a r i o u s  o r g a n s  such  a s  t h e  k i d n e y s ,  g a s t r i c  mucosa 
and u t e r u s  (G erkens ,  G e rb e r ,  Shand & B ran ch ,  1978; H i l l  & 
Moncada, 1978; W h i t t l e ,  B o u g h to n -S m i th ,  Moncada & Vane,
1 9 7 8 ; R e sn ik  & B r in k ,  198O). Thus, t h e  a b i l i t y  o f  t h e  
u t e r u s  to  s y n t h e s i z e  i n c r e a s i n g  amounts  o f  PGI2 d u r i n g  
p re g n a n c y  may e x p l a i n  t h e  i n c r e a s e d  u t e r i n e  b lo o d  f lo w  
o b se rv e d  d u r i n g  p r e g n a n c y  ( M e t c a l f e ,  e t  a l . ,  1959)»
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F u r th e r m o r e ,  a d m i n i s t r a t i o n  o f  PG s y n t h e t a s e  i n h i b i t o r s  
d e c r e a s e s  u t e r i n e  b lo o d  f lo w  i n  v a r i o u s  s p e c i e s  (T e r r a g n o ,  
e t  a l . ,  1973; Venuto ,  e t  a l . ,  1975)» and i s  n o t  r e v e r s e d  by 
PGE^ ( T e r r a g n o ,  e t  a l . ,  1 974) .  M oreover ,  i n f u s i o n  o f  PGE^ 
o r  PGFgg i n t o  r a t s  o r  monkeys d e c r e a s e s  u t e r i n e  b lo o d  f lo w  
( B a t t a  & M a r t i n i ,  1975; Novy, e t  a l . ,  1975)•
An i m p o r t a n t  d e t e r m i n a n t  f a c t o r  f o r  t h e  l i f e  o f  
t h e  c o n c e p tu s  i s  t h e  r e g u l a r  b lo o d  f l o w  from t h e  m a t e r n a l  
v e s s e l s  to  t h e  f o e t a l  c i r c u l a t i o n .  I n  many s p e c i e s  d u r i n g  
p re g n a n c y  t h e r e  i s  an  i n c r e a s e  i n  u t e r i n e  l e v e l s  o f  some 
v a s o c o n s t r i c t o r s  a n d / o r  u t e r i n e  s t i m u l a n t  d ru g s  such  a s  
5 - h y d r o x y t r y p t a m i n e  and b r a d y k i n i n  (Fahim, 1964; McCormick 
& S e n i o r ,  1974) .  These s u b s t a n c e s  may d e c r e a s e  t h e  b lo o d  
f lo w  to  t h e  p l a c e n t a  e i t h e r  t h r o u g h  a  d i r e c t  v a s o c o n s t r i c t o r  
e f f e c t  o r  i n d i r e c t l y  t h r o u g h  i n c r e a s e d  u t e r i n e  c o n t r a c t i l i t y  
( B o r e l l ,  F e m s t r o m ,  Ohlson & W iq v i s t ,  1 96 5 ) .  U t e r i n e  PGIg» 
th ro u g h  i t s  v a s o d i l a t i n g  e f f e c t ,  may p l a y  a p r o t e c t i v e  
r o l e  a g a i n s t  such  s u b s t a n c e s  which i f  l e f t  unopposed  w i l l  
c u r t a i l  t h e  b lo o d  f l o w  t o  t h e  p l a c e n t a  and  h e n ce  p e rm a n en t  
f o e t a l  damage. F u r t h e r m o r e ,  u t e r i n e  PGIg th r o u g h  i t s  
p l a t e l e t  a n t i a g g r e g a t o r y  a c t i v i t y  may a c t  a s  a p h y s i o l o g i c a l  
a n t a g o n i s t  to  t h e  i n c r e a s e d  b l o o d  h y p e r c o a g u b i l i t y  o b s e r v e d  
d u r i n g  p re g n a n c y  (Bonnar,  1 9 7 8 ) .  The n e t  r e s u l t  would be 
m a in te n a n c e  o f  t h e  b l o o d  f l u i d i t y  and h e n c e  an  u n i n t e r ­
r u p t e d  b lo o d  f l o w  t o  t h e  f o e t u s .
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To d a t e  t h e  a c t u a l  PG r e s p o n s i b l e  f o r  u t e r i n e  
v a s o d i l a t a t i o n  h a s  n o t  been  i d e n t i f i e d .  However,  t h e  
f a c t  t h a t  t h e  u t e r u s  p r o d u c e s  l a r g e  amounts  o f  PGI^ which 
i s  h y p o t e n s i v e  i n  a l l  s p e c i e s  s t u d i e d  (A rm strong ,  Chappie ,  
D u s t in g ,  Hughes,  Moncada & Vane, 1977; S c h o e lk e n s ,  1978; 
S z c z e k l i k ,  G ry g lew sk i ,  N izankow sk i ,  M u s ia l ,  P i e t o n  & Murk, 
1 9 7 8 ) s u g g e s t  t h a t  i t  p l a y s  an  i m p o r t a n t  r o l e  i n  u t e r i n e  
v a s o d i l a t a t i o n .
High u t e r i n e  PGIg s y n t h e s i s  d u r i n g  p r e g n a n c y  
may a c c o u n t  f o r  t h e  p r e v i o u s l y  u n e x p l a i n e d  a m e l i o r a t i n g  
e f f e c t  o f  p r e g n a n c y  i n  e x p e r i m e n t a l  and  e s s e n t i a l  h y p e r ­
t e n s i o n  ( C h e s le y ,  1952; Page ,  1 9 4 7 ) .  A l so ,  t h e  d e c r e a s e  
i n  b lo o d  p r e s s u r e  which o c c u r s  d u r i n g  l a t e  p r e g n a n c y  i n  
n o r m o te n s iv e  and s p o n t a n e o u s l y  h y p e r t e n s i v e  r a t s  (D oug las ,
1 9 7 6 ) .
Abel and K e l l y  ( 198O) h ave  s u g g e s t e d  t h a t  t h e  
endometrium may s u p p ly  PG e n d o p e r o x i d e s  f o r  c o n v e r s i o n  
by t h e  m y o m é t r i a l  t i s s u e .  S t u d i e s  w i t h  t h e  p r e g n a n t  r a t  
u t e r u s  d id  n o t  c o n f i r m  t h i s  f i n d i n g .  I n  f a c t  s e c t i o n s  o f  
whole u t e r u s  p ro d u c e d  l e s s  PGI^ t h a n  t h e  i s o l a t e d  myometrium 
and s e p a r a t e d  d e c i d u a  i n h i b i t e d  m y o m é t r i a l  PGIg s y n t h e s i s .  
The h e a t  l a b i l i t y  o f  t h e  i n h i b i t o r y  a c t i v i t y  s u g g e s t s  t h e  
i n h i b i t o r  may be a  p r o t e i n a c e o u s  s u b s t a n c e  o r  an enzyme 
i n v o l v e d  i n  i t s  s y n t h e s i s .  I n h i b i t o r y  a c t i v i t y  was s t i l l  
p r e s e n t  a f t e r  i n d o m e t h a c in  e x c l u d i n g  t h e  i n v o lv e m e n t  o f  
t h e  PG c y c l o - o x y g e n a s e  i n  i t s  s y n t h e s i s .  The f a i l u r e  o f
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i n d o m e t h a c in  to  remove i n h i b i t o r y  a c t i v i t y  e x c l u d e s  
i n c r e a s e d  PGIg c a t a b o l i s m  a s  t h e  c a u se  o f  i n h i b i t i o n  a s  
i n d o m e t h a c in  i n h i b i t s  t h e  PGLg m e t a b o l i z i n g  enzyme, PG- 
1 5 -h y d r o x y - d e h y d r o g e n a s e  ( P a c e - A s c i a k  & C o le ,  1975)•
U n l ik e  i n d o m e t h a c in ,  e i c o s a - 5 » 8 , 1 1 , l 4 - t e t r a y n o i c  a c i d  
(TYA) which i n h i b i t s  b o t h  t h e  l i p o x y g e n a s e  and c y c l o -  
oxygen ase  enzymes (Downing, Ahern & Bacht a ,  1970; Hamberg 
& S a m ue lsso n ,  1974b) a b o l i s h e d  d e c i d u a l  i n h i b i t o r y  a c t i v i t y  
i n d i c a t i n g  a  l i p o x y g e n a s e  enzyme p a r t i c i p a t e d  i n  t h e  
i n h i b i t i o n .  C o n s e q u e n t ly  d e c i d u a l  i n h i b i t i o n  o f  m y o m é t r i a l  
PG%2 p r o d u c t i o n  may be due t o ;  a )  d i r e c t  i n h i b i t i o n  o f  
m y o m é t r i a l  enzymes i n v o l v e d  i n  PGI2 s y n t h e s i s  by a 
l i p o x y g e n a s e - d e r i v e d  a r a c h i d o n i c  a c i d  m e t a b o l i t e ;  b) 
p r e f e r e n t i a l  u t i l i z a t i o n  ( i . e . ,  s t e a l i n g )  o f  m y o m é t r ia l  
a r a c h i d o n i c  a c i d  by t h e  l i p o x y g e n a s e  enzyme. However, 
t h e  l a t t e r  p o s s i b i l i t y  i s  rem o te  b e c a u s e  i n h i b i t i o n  o f  
d e c i d u a l  c y c l o - o x y g e n a s e  by i n d o m e t h a c in  p l u s  a d d i t i o n  o f  
a r a c h i d o n i c  a c i d  d i d  n o t  i n c r e a s e  i n h i b i t o r y  a c t i v i t y .  
F u r th e r m o r e ,  t h e  f a c t  t h a t  p l a t e l e t s  do n o t  i n h i b i t  
m y o m é t r i a l  PGI2 p r o d u c t i o n  a l s o  s u g g e s t s  t h a t  d e c i d u a l  
i n h i b i t i o n  i s  due t o  f o r m a t i o n  o f  an  i n h i b i t o r  and n o t  
s im p ly  due t o  t h e  l i p o x y g e n a s e  " s t e a l i n g "  m y o m é t r i a l  
s u b s t r a t e .  Thus,  t h e  i n h i b i t o r y  a c t i o n  i s  d i r e c t  upon t h e  
m y o m é t r i a l  enzymes i n v o l v e d  i n  PGI2 s y n t h e s i s  ( P h o s p h o l i p a s e  
A2 » PG s y n t h e t a s e  and PGI2 s y n t h e t a s e ) .  The i n a b i l i t y  o f  
a r a c h i d o n i c  a c i d  t o  r e v e r s e  t h e  i n h i b i t i o n  e x c l u d e s  
p h o s p h o l i p a s e
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The a b i l i t y  o f  a  l i p o x y g e n a s e  p r o d u c t  to  
i n h i b i t  m y o m é t r i a l  s y n t h e s i s  was d e m o n s t r a t e d  u s i n g
soybean  l i p o x i d a s e .  I n h i b i t i o n  o f  s y n t h e s i s  i s  p re s u m a b ly  
due to  p r o d u c t i o n  o f  15 - h y d r o p e r o x y a r a c h i d o n i c  a c i d  
(Hamberg & Sam ue lsso n ,  196?) which i n h i b i t s  PGIg s y n t h e t a s e  
(Moncada, e t  a l . ,  1 9 7 6 c ) .  As w i t h  t h e  d e c i d u a l  i n h i b i t o r y  
f a c t o r  l i p o x i d a s e  i n h i b i t i o n  was removed by b o i l i n g  and 
e i c o s a t e t r a y n o i c  a c i d  t r e a t m e n t .  E i c o s a t e t r a y n o i c  a c i d  
i n h i b i t s  soy b ean  l i p o x i d a s e  (Downing, e t  a l . ,  19 70 ) .
D e c i d u a l  i n h i b i t o r y  a c t i v i t y  d i s a p p e a r e d  a f t e r  
u t e r i n e  p e r f u s i o n  s u g g e s t i n g  b lo o d  e l e m e n t s  a r e  i n v o l v e d  
i n  t h e  i n h i b i t i o n .  Both p l a t e l e t s  (Hamberg & Sam ue lsson ,  
1974b; N u g te re n ,  1975) and n e u t r o p h i l s  ( B o r g e a t ,  e t  a l . ,  
1 9 7 6 ) p o s s e s s  l i p o x y g e n a s e  a c t i v i t y .  However, n e u t r o p h i l  
i n v o lv e m e n t  i s  u n l i k e l y  b e c a u s e  t h e  l i p o x y g e n a s e  i s  
i n s e n s i t i v e  t o  e i c o s a t e t r a y n o i c  a c i d  ( B o r g e a t ,  e t  a l . ,
1 9 7 6 ) w h i l e  t h e  d e c i d u a l  enzyme was s e n s i t i v e  to  e i c o s a ­
t e t r a y n o i c  a c i d .  Thus,  p l a t e l e t s  would  seem t o  be  t h e
j-o>r
m a jo r  s o u r c e  o f ^ i n h i b i t o r y  l i p o x y g e n a s e  p r o d u c t s  p ro d u c e d  
i n  t h e  d e c i d u a .  T h is  i s  s u p p o r t e d  by t h e  r e s t o r a t i o n  o f  
i n h i b i t o r y  a c t i v i t y  t o  p e r f u s e d  d e c i d u a  by added  p l a t e l e t s .  
Rat p l a t e l e t s  a l s o  i n h i b i t e d  d e c i d u a l  b u t  n o t  m y o m é t r i a l  
PGIg s y n t h e s i s ,  s u g g e s t i n g  t h e  p l a t e l e t  l i p o x y g e n a s e  
u t i l i z e s  d e c i d u a l  r a t h e r  t h a n  m y o m é t r i a l  a r a c h i d o n i c  a c i d  
a s  a  s u b s t r a t e .  Thus,  an  " a r a c h i d o n i c - a c i d  s t e a l "  s i m i l a r  
t o  t h e  " e n d o p e r o x id e  s t e a l "  o f  Moncada, Herman, H ig g s  and
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Vane (1977) a p p e a r s  t o  o p e r a t e .  T h is  may be  due t o  t h e  
h ig h  l e v e l s  o f  a r a c h i d o n i c  a c i d  i n  t h e  d e c i d u a  compared 
w i th  t h e  m yom etr ia  ( F i l s h i e  & A ns te y ,  19 7 8 ) .  T h is  i s  
f u r t h e r  s u p p o r t e d  by t h e  f i n d i n g  t h a t  added  a r a c h i d o n a t e  
d i d  n o t  i n c r e a s e  d e c i d u a l  p r o d u c t i o n  a s  n o t e d  i n  t h e
myometrium. A l t e r n a t i v e l y ,  t h e  d e c i d u a l  t i s s u e  may p r o v i d e  
c e r t a i n  c o f a c t o r s  f o r  t h e  a c t i v a t i o n  o f  t h e  p l a t e l e t  
l i p o x y g e n a s e .  I n d e e d ,  t h e  p r o d u c t i o n  o f  12- L - h y d r o x y e i c o s a -  
t e t r a e n o i c  a c i d  i s  s t i m u l a t e d  by c a l c i u m  i o n s  (Deykin ,
R u ss e l  & V a i l l a n c o u r t ,  1979) and  p h y t o h a e m a g g l u t i n i n  
( P a r k e r ,  S t e n s o n ,  Huber  & K e l l y ,  1 9 7 9 ) .
The i n h i b i t o r y  e f f e c t  o f  p l a t e l e t s  on u t e r i n e  
PGI^ o u t p u t  d i f f e r s  from t h e i r  e f f e c t  when i n c u b a t e d  
w i th  a o r t i c  r i n g s  when PGIg s y n t h e s i s  i s  s t i m u l a t e d  
(G ry g lew sk i ,  e t  a l . ,  1976; Moncada, e t  a l . ,  1976b) o r  
u n a l t e r e d  ( H o r n s t r a ,  Haddenman & Don, 1 979) .
M e tab o l i sm  o f  ^ ^ C - a r a c h i d o n i c  a c i d  by n o n ­
p e r f u s e d  d e c i d u a  c o n f i rm e d  t h e  p r e s e n c e  o f  l i p o x y g e n a s e  
p r o d u c t s .  S t u d i e s  w i t h  enzyme i n h i b i t o r s  ( i n d o m e th a c in  
and e i c o s a t e t r a y n o i c  a c i d )  and TLC i n d i c a t e d  t h e  p r e s e n c e  
o f  a t  l e a s t  two l i p o x y g e n a s e  p r o d u c t s .  One p r o d u c t  
(R^ = 0 . 2 8 ) c o - m i g r a t e d  w i th  r i c i n o l e i c  a c i d  i n d i c a t i n g  
i t  i s  p r o b a b l y  12-HETE ( T u rn e r ,  e t  a l . ,  1975» Greenw ald ,  
e t  a l . ,  19 7 9 ) .  The d e c r e a s e  i n  a c t i v i t y  m i g r a t i n g  w i t h  
r i c i n o l e i c  a c i d  (12-HETE) i n  p r e s e n c e  o f  a  h i g h  d o se  o f  
i n d o m e th a c in  s u g g e s t s  t h e  l i p o x y g e n a s e  i s  i n h i b i t e d  by
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t h i s  d ru g  a s  i n  r a t  l e u k o c y t e s  (Bach, B r a s h l e r  & Gorman, 
1977; E a k i n s ,  H ig g s ,  Moncada & M ugridge ,  1979) .
E v i d e n t l y ,  t h e  low PGIg s y n t h e s i s  by t h e  (non­
p e r f u s e d )  d e c i d u a  n e a r  t e rm  compared w i t h  t h e  m y o m é t r i a l  
t i s s u e  i s  due t o  p r e s e n c e  o f  i n h i b i t o r y  l i p o x y g e n a s e  
p r o d u c t s  d e r i v e d  from b lo o d  e lemen±s ,  p r o b a b l y  p l a t e l e t s .  
However,  even  a f t e r  p e r f u s i o n  (days  14-20)  d e c i d u a l  PGIg 
s y n t h e s i s  was s i g n i f i c a n t l y  l o w e r  t h a n  i n  t h e  myometrium 
i n d i c a t i n g  a  l o w e r  s y n t h e t i c  c a p a c i t y .
The r e s u l t s  o f  t h i s  s t u d y  d i r e c t  t h e  a t t e n t i o n  
to  t h e  p o s s i b i l i t y  t h a t  an  im b a la n c e  i n  t h e  r a t i o  o f  t h e  
c y c l o - o x y g e n a s e / l i p o x y g e n a s e  enzymes may u n d e r l i e  t h e  c au se  
o f  many p h y s i o l o g i c a l  and p a t h o p h y s i o l o g i c a l  d i s o r d e r s .
F o r  i n s t a n c e ,  p r e g n a n c y  h y p e r t e n s i o n  ( p r e - e c l a m p s i a )  may 
be due t o  i n c r e a s e d  p l a t e l e t  d e p o s i t i o n  i n  t h e  p l a c e n t a l  
v a s c u l a t u r e  (Bonnar ,  1973; S h e p pa rd  & Bonnar ,  1974) .
P e r h a p s  p l a t e l e t - d e r i v e d  l i p o x y g e n a s e  p r o d u c t s  i n h i b i t  
v a s c u l a r  PGIg s y n t h e s i s  w i t h  a r e s u l t i n g  v a s o c o n s t r i c t i o n  
and r i s e  i n  b lo o d  p r e s s u r e .  In d e e d ,  r e c e n t l y  Remuzzi,  
M a r c h e s i ,  Z o ja ,  M u r a to r e ,  Mecca, M i s i a n i ,  R o s s i ,  B a rb a to  
an.d Cap e t  t a  (1980) r e p o r t e d  d e p r e s s e d  PGI^ s y n t h e s i s  i n  
t h e  p l a c e n t a l  v a s c u l a t u r e  i n  p r e - e c l a m p s i a .  On a  w i d e r  
b a s i s  t h e  d e c r e a s e d  PGIg s y n t h e s i s  by a t h e r o s c l e r o t i c  
b lo o d  v e s s e l s  ( G ry g le w s k i ,  e t  a l . ,  1978b; S i n z i n g e r ,
F e i g e l  & S i l b e r b a u e r ,  1979) may be r e l a t e d  t o  t h e  p l a t e l e t  
d e p o s i t s  i n  t h e  a t h e r o s c l e r o t i c  p l a q u e s  (Woolf,  1 9 7 8 ) .
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H ydroperoxy  a c i d s  p r o d u c e d  by t h e  p l a t e l e t  l i p o x y g e n a s e  
c o u ld  c o n t r i b u t e  to  t h i s  d e p r e s s e d  PGIg p r o d u c t i o n  a d d in g  
y e t  a n o t h e r  f a c e t  t o  t h e  r o l e  o f  a r a c h i d o n i c  a c i d  m e ta ­
b o l i s m  i n  th rom bo em bo l ic  d i s e a s e .
PGI^ a p a r t  f rom b e i n g  s y n t h e s i z e d  by t h e  r a t  
u t e r u s  was a l s o  fo u n d  t o  i n f l u e n c e  u t e r i n e  c o n t r a c t i l i t y  
i n  v i t r o .  PGIg was l e s s  p o t e n t  t h a n  PGEg and PGF^^, b u t  
8 0 - f o l d  more a c t i v e  t h a n  i t s  m e t a b o l i t e  6 - o x o - P G F T h i s  
f i n d i n g  i s  i n  a g re e m e n t  w i th  t h a t  o f  Omini, e t  a l . ,  (1977) 
a l t h o u g h  PGIg was more p o t e n t  i n  t h e  p r e s e n t  s t u d y .  T h is  
d i s c r e p a n c y  may be  due t o  t h e  d i f f e r e n t  days  o f  p r e g n a n c y  
i n  which u t e r i n e  p r e p a r a t i o n s  were s t u d i e d .  A l l  p r e p a r a ­
t i o n s  i n  t h i s  s t u d y  were o b t a i n e d  from 22  d a y - p r e g n a n t  
r a t s  ( a t  p a r t u r i t i o n )  when s e n s i t i v i t y  o f  t h e  myometrium 
to  o x y t o c i c  d r u g s  i s  maximal ( K n i f t o n ,  1 9 6 8 ; Brummer, 1971) 
w hereas  Omini, e t  a l . ,  (1977) u se d  p r e p a r a t i o n s  f rom 17 
d a y - p r e g n a n t  a n im a l s  when t h e  u t e r u s  i s  l e s s  s e n s i t i v e  
to  o x y t o c i c  d r u g s .  The low p o t e n c y  o f  PGIg compared w i t h  
t h e  o t h e r  PGs (E^ and F^^) may be  due t o  t h e  i n s t a b i l i t y  
o f  PGIg a t  37°C ( Jo h n s o n ,  e t  a l . ,  1 9 7 6 ) .
The f i n d i n g  t h a t  PGIg i s  a  u t e r i n e  s t i m u l a n t  
i n  r a t s  c o n t r a s t s  w i t h  t h e  f i n d i n g s  o f  Omini,  P a s a r k a g l i a n , 
F o lc o ,  Fano and B e r t i ,  1978; 1979) who n o t e d  an i n h i b i t o r y  
e f f e c t  on s t r i p s  o f  n o n - p r e g n a n t  and p r e g n a n t  human u t e r i .  
However, o t h e r  r e p o r t s  s u g g e s t  PG%2 d oes  e x e r t  a  s t i m u l a n t  
e f f e c t  on t h e  i s o l a t e d  human u t e r u s  (W ilhe lm s,  L indblom ,
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Hamberg, Sam sioe ,  Hammarstrom, W iq v i s t  & S am uelsson ,  1979) .  
Benne t  & S a n g e r ,  ( 1 9 8 0 ) fo u nd  t h a t  PGIg s t i m u l a t e d  t h e  
i s o l a t e d  human u t e r u s  i n  30^  o f  t h e  p r e p a r a t i o n s  t e s t e d .
The mechanism t h r o u g h  which PGs i n d u c e  u t e r i n e  
c o n t r a c t i o n s  may i n v o l v e  d e p o l a r i z a t i o n  o f  t h e  c e l l  
membranes (C leg g ,  H a l l  & P i c k l e s ,  1 9 6 6 ) ,  t h r o u g h  f a c i l i t a ­
t i o n  o f  i n f l u x  o f  membrane-bound a c t i v a t o r  c a l c iu m  a n d / o r  
e x t r a c e l l u l a r  Ca^* i o n s  ( P a to n  & D a n i e l ,  1967; Rubanyi & 
Csapo,  19 7 7 ) .
A p a r t  from a  d i r e c t  s t i m u l a n t  a c t i o n ,  PGIg i n  
s u b t h r e s h o l d  d o s e s  c o n v e r t e d  a n  i n e f f e c t i v e  dose  o f  
o x y t o c i n  to  a  s t r o n g  s t i m u l a n t  e f f e c t  when added  s i m u l ­
t a n e o u s l y .  T h is  phenomenon h a s  been  named p o t e n t i a t i o n  
(C legg ,  e t  a l . ,  1 9 6 6 ) .  The p o t e n t i a t i o n  d i s a p p e a r e d  a f t e r  
w ash ing  PGIg from t h e  b a t h  and i s  t h u s  d i s t i n g u i s h e d  from 
enhancement  ( P i c k l e s ,  H a l l ,  C legg  & S u l l i v a n ,  1 9 6 6 ) .
O th e r  PGs have  b e en  fo un d  t o  p o t e n t i a t e  t h e  u t e r i n e  
r e s p o n s e  t o  o x y t o c i n ,  eg .  PGE^ and PGEg i n  g u i n e a - p i g  
u t e r u s  (C legg ,  e t  a l . ,  1 9 6 6 ; P i c k l e s ,  e t  a l . ,  1 9 6 6 ) ,  and 
PGE^, PGE^ and PGPg* i n  human u t e r u s  (Brummer, 1971; 19 72 ) .
The m ech an ism (s )  o f  PGI^ p o t e n t i a t i o n  may be  due 
t o  f a c i l i t a t i o n  o f  -Çhe p r o p a g a t i o n  o f  e x c i t a t i o n  be tw een  
t h e  u t e r i n e  m usc le  c e l l s  p r o b a b l y  v i a  f a c i l i t a t i o n  o f  
i n t r a c e l l u l a r  t r a n s p o r t  o f  c a l c iu m  (C legg ,  e t  a l . ,  1 9 6 6 ) .  
A n o th e r  p o s s i b l e  mechanism i s  c o n v e r s i o n  o f  s i l e n t  o x y t o c i n  
r e c e p t o r s  t o  a c t i v e  r e c e p t o r s  a s  found  f o r  (A lex an ­
d ro v a  & S o l o f f ,  1 9 8 0 ) .
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The p o t e n t i a t i n g  e f f e c t  o f  PGIg a p p e a r s  to  
p o s s e s s  b o th  c h e m ic a l  and t i s s u e  s e l e c t i v i t y  a s  p o t e n t i a t i o n  
o f  PGFg^ a c t i o n  on t h e  u t e r u s  was n o t  s i g n i f i c a n t  and t h e  
a c t i o n s  o f  h i s t a m i n e  and b r a d y k i n i n  on t h e  g u i n e a - p i g  
i l e u m  were n o t  s i g n i f i c a n t l y  p o t e n t i a t e d .
PGIg i n h i b i t e d  PG F^^- induced  c o n t r a c t i o n s  i n  t h e  
n o n - p r e g n a n t  human u t e r u s  (S a n g e r  & B en n e t ,  19 8 0 ) .  T h is  
i n h i b i t i o n  may be due t o  t h e  occupancy  o f  PGFg^ r e c e p t o r s  
by t h e  l e s s  a c t i v e  PGIg ( p a r t i a l  a g o n i s t )  o r  by a  p h y s i o ­
l o g i c a l  a n ta g o n i s m .
The p o t e n t i a t i o n  o f  o x y t o c i n  by PGIg may e x p l a i n  
t h e  i n c r e a s e d  s e n s i t i v i t y  o f  t h e  myometrium t o  o x y t o c i n  
n e a r  t e rm  ( K n i f t o n ,  1 9 6 8 ; Brummer, 1971) a s  PGIg s y n t h e s i s  
i s  maximal a t  t h i s  t im e .
The i n c r e a s e d  m y o m é t r i a l  PGIg s y n t h e s i s  n e a r  
te rm  can  a c t  i n  a  s y n e r g i s t i c  manner  w i t h  o t h e r  PGs t o  
i n d u c e  d i r e c t  u t e r i n e  c o n t r a c t i o n  and to  s e n s i t i z e  t h e  
u t e r i n e  m u sc le  t o  t h e  c i r c u l a t i n g  o x y t o c i n  r e s u l t i n g  i n  
f a c i l i t a t i o n  o f  p a r t u r i t i o n .  T h is  w i l l  o b v i a t e  t h e  need  
f o r  an  i n c r e a s e  i n  p la s m a  o x y t o c i n  c o n c e n t r a t i o n s  a t  t e rm  
which i s  a  s u b j e c t  o f  c o n t r o v e r s y  (Chard ,  1972) .
I n t e r a c t i o n s  b e tw een  o x y t o c i n  and u t e r i n e  PGIg 
may be i m p o r t a n t  i n  t h e  a e t i o l o g y  o f  s p o n t a n e o u s  a b o r t i o n  
and p r e - m a t u r e  l a b o u r .  I t  c o u ld  be p o s s i b l e  t o  p r e v e n t  
t h e  o c c u r r e n c e  o f  t h e s e  d i s t u r b a n c e s  by a d m i n i s t r a t i o n  o f  
o x y t o c i n  a n t a g o n i s t s  a n d / o r  PGI^ s y n t h e s i s  i n h i b i t o r s .  I t
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i s  i n t e r e s t i n g  t o  n o t e  t h a t  PG c y c l o - o x y g e n a s e  i n h i b i t o r s  
which would i n h i b i t  PGIg p r o d u c t i o n  h ave  been  s u c c e s s f u l l y  
u se d  to  s u p p r e s s  p r e m a tu r e  l a b o u r  ( f o r  r e v i e w  s e e  W i l l i a m s  
& Vane, 19 75 ) .
The e f f e c t  o f  a  g rou p  o f  u t e r i n e  s t i m u l a n t  
d ru g s  on m y o m é t r i a l  r e l e a s e  was i n v e s t i g a t e d .  The
m a j o r i t y  o f  t h e s e  d r u g s  were fo un d  t o  i n c r e a s e  PGIg 
o u t p u t .  The o r d e r  o f  p o t e n c y  b e i n g  o x y t o c i n > A n g i o t e n s i n  
I I > b r a d y k i n i n  > e r g o m e t r in e  ̂  5-  o Y . » ) ^ > co->rVro-<̂ V\oL-
PG?2q was t h e  o n ly  s u b s t a n c e  which d id  n o t  s i g n i f i c a n t l y  
i n c r e a s e  m y o m é t r i a l  PGI2 s y n t h e s i s .
The p h o s p h o l i p a s e  i n h i b i t o r  m e p a c r in e ,  i n  a 
dose  t h a t  d i d  n o t  i n h i b i t  PG c y c l o - o x y g e n a s e ,  s i g n i f i c a n t l y  
r e d u c e d  t h e  i n c r e a s e d  PGI2 o u t p u t .  T h is  s u g g e s t s  t h a t  t h e  
d ru g s  a r e  s t i m u l a t i n g  PGI2 r e l e a s e  by i n c r e a s i n g  p h o sp h o ­
l i p a s e  A2 a c t i v i t y  which r e l e a s e s  more s u b s t r a t e  ( a d d i t i o n  
o f  a r a c h i d o n i c  a c i d  i n c r e a s e s  m y o m é t r i a l  PGI2 s y n t h e s i s ) .  
The e x a c t  mechanism o f  p h o s p h o l i p a s e  A2 a c t i v a t i o n  i s  n o t  
known b u t  may i n v o l v e  i n c r e a s e d  a v a i l a b i l i t y  o f  i n t r a ­
c e l l u l a r  c a l c iu m  i o n s  o r  an i n c r e a s e  i n  t h e  movement o f  
e x t r a c e l l u l a r  c a l c iu m  i o n s .  P h o s p h o l i p a s e  A2 i s  a  c a l c i u m -
d e p en d e n t  enzyme ( V i c t o r i a ,  e t  a l . ,  1971; Newkirk & W ai te ,
2+1 9 7 3 ) .  An i n c r e a s e  i n  t h e  i n t r a c e l l u l a r  Ca i o n s  l e v e l  
may be m e d i a t e d  t h r o u g h  a  d e c r e a s e  i n  m y o m é t r i a l  cAMP 
l e v e l s .  I n  t h i s  r e s p e c t  m ost  o f  t h e  d r u g s  t h a t  i n c r e a s e d  
PGI2 r e l e a s e  h ave  b e en  shown t o  d e p r e s s  cAMP l e v e l s  i n  t h e
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r a t  u t e r u s ;  o x y t o c i n  ( B h a l l a ,  S a n b o m  & Koreman, 1972; 
L e r n e r ,  C a r m i a n t i  & Rubin ,  1973; K ro e g e r ,  Teo, Ho & Wang,
1977) ,  b r a d y k i n i n  (A ro ld ,  Liebmann,  Roemer, Paege low  & 
Reissmann,  1976) ,  a n g i o t e n s i n  I I  (D' A u r i a c ,  A ng le s  &
Mayer, 1972; D ' - A u r i a c ,  Worcel  & D apon te ,  19 7 6 ) .  An 
i n c r e a s e  i n  i n t r a c e l l u l a r  c a l c iu m  i o n s  may a l s o  r e s u l t  
from i n h i b i t i o n  o f  Ca ion, u p t a k e  and b i n d i n g  by m y o m é t r i a l  
f r a c t i o n s  a s  c a u se d  by 5 - h y d r o x y t r y p t a m i n e  (T e re s c h e n k o ,  
K u rs k i  & F e d o ro v ,  1972) ,  a n g i o t e n s i n  I I  (B lackm ore ,  Dehaye 
& E x ton ,  1 979) ,  o x y t o c i n  ( C a r s t e n ,  1974; C a r s t e n  & M i l l e r ,
1977) ,  and e r g o m e t r i n e  (G iovann i  & A lb e ro ,  1966) .  A l t e r ­
n a t i v e l y  an  i n c r e a s e  i n  t h e  p e r m e a b i l i t y  o f  t h e  c e l l
2 +membranes t o  Ca i o n s  may be  i n v o l v e d  a s  shown f o r  c a r -  
b a c h o l  (H u rw i tz  & S u r i a ,  1 971) .
P h o s p h o l i p a s e  A^ a c t i v a t i o n  by t h e  d i f f e r e n t  
u t e r i n e  s t i m u l a n t s  may be  l i n k e d  w i t h  a c t i v a t i o n  o f  th e  
r e s p e c t i v e  m y o m é t r i a l  r e c e p t o r s .  The c o m b in a t io n  o f  t h e  
d ru g  w i th  i t s  r e c e p t o r s  may i n d u c e  a  d e c r e a s e  i n  cAMP 
l e v e l s .  The n e t  e f f e c t  would be  an  i n c r e a s e  i n  i n t r a ­
c e l l u l a r  c a l c iu m  and h e n c e  p h o s p h o l i p a s e  A^ a c t i v i t y .
P a r t i a l  s u p p o r t  f o r  t h i s  p r o p o s a l  comes from t h e  f i n d i n g  
t h a t  a t r o p i n e  c o m p l e t e ly  a b o l i s h e d  c a r b a c h o l - i n d u c e d  
r e l e a s e  o f  PGIg w i t h o u t  a f f e c t i n g  b a s a l  r e l e a s e .  T h is  
i n d i c a t e s  t h a t  a c t i v a t i o n  o f  p h o s p h o l i p a s e  A^ by c a r b a c h o l  
i s  s e c o n d a r y  t o  c o m b i n a t i o n  w i t h  m y o m é t r i a l  m u s c a r i n i c  
r e c e p t o r s .
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From t h e  r a n g e  o f  d r u g s  s t u d i e d  one m ig h t  
assume t h a t  a l l  s t i m u l a n t s  would i n c r e a s e  PGIg f o r m a t i o n .
I t  i s  o f  i n t e r e s t  t o  n o t e  t h a t  PGFg^ a l t h o u g h  a  p o w e r f u l  
u t e r i n e  s t i m u l a n t  d oes  n o t  a f f e c t  u t e r i n e  cAMP (V e s in ,
Khac & Harhon ,  1979) and d i d  n o t  s i g n i f i c a n t l y  s t i m u l a t e  
PGIp r e l e a s e .
The i n c r e a s e d  PGIg^provoked by d i f f e r e n t  u t e r i n e  
s t i m u l a n t s  may p o t e n t i a t e  t h e  d i r e c t  u t e r i n e  c o n t r a c t i l e  
e f f e c t s  in d u c e d  by t h e s e  d r u g s .  Ind eed  PG s y n t h e t a s e  
i n h i b i t o r s  a r e  p a r t i a l l y  e f f e c t i v e  i n  i n h i b i t i n g  t h e i r  
a c t i o n s :  o x y t o c i n  (Vane & W i l l i a m s ,  1973; F uchs ,  e t  a l . ,
1 9 7 6 ; L a u d a n s k i ,  A k e r lun d  & B a t r a ,  1977; W h a l l e y , 1978) ,  
b r a d y k i n i n  ( S o r r e n t i n o ,  e t  a l . ,  1972; W h a l ley ,  1 979) ,  
a n g i o t e n s i n  I I  (B a u d o u in -L e g ro s ,  e t  a l . ,  197^; Moore, H a l l  
& K h a i r a l l a ,  1976) ,  5 - b y d r o x y t r y p t a jn i n e  ( S o r r e n t i n o ,  e t  a l . ,  
1 9 7 2 ) .  Lack o f  c o m p le te  i n h i b i t i o n  w i th  PG s y n t h e t a s e  
i n h i b i t o r s  may be  due t o  t h e  h i g h  d o s e s  o f  s t i m u l a n t s  
u sed  t h a t  would mask any p o t e n t i a t i n g  e f f e c t  by PGI^.
B r a d y k in i n  c o n s i s t e n t l y  s t i m u l a t e d  m y o m é t r i a l  
PGIg r e l e a s e ,  and t h i s  i s  i n  a g re e m e n t  w i t h  o t h e r  f i n d i n g s  
i n  human a r t e r i a l  t i s s u e  ( S i l b e r b a u e r ,  S i n z i n g e r  & W in te r ,  
1 9 7 8 ); c u l t u r e d  f i b r o b l a s t s  (C h a n d ra b o se ,  e t  a l . ,  1978);  
dog k id n e y s  (Moncada, M ul lan e  & Vane, 1979) and g u i n e a -  
p i g s  h e a r t s  ( S c h o e r ,  Metz & K re b s ,  1979)*
B r a d y k in i n  s t i m u l a t i o n  o f  m y o m é t r i a l  PGIg o u t p u t  
may be i m p o r t a n t  a s  t h e  k i n i n - f o r m i n g  sy s te m  i s  a c t i v a t e d
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i n  l a t e  p re g n a n c y  and p a r t u r i t i o n  i n  t h e  r a t  (McCormick & 
S e n i o r ,  1974; McDonald & P e r k s ,  1976; W hal ley  & R i l e y ,
1 9 7 8 ) ,  and human ( M a r t in e z ,  De C a rv a lh o  & D i n i z ,  1962; 
P e r i t i  & G a s p a r r i ,  1 9 6 6 ) .  M oreover ,  p a r t u r i t i o n  i s  
d e la y e d  o r  p r o l o n g e d  by a p r o t i n i n ,  a  d r u g  which p r e v e n t s  
a c t i v a t i o n  o f  t h e  k i n i n  sy s te m  ( S e n i o r  & W hal ley ,  1976; 
Whal ley  & R i l e y ,  1978) .
The s t i m u l a n t  a c t i o n  o f  a n g i o t e n s i n  I I  a g r e e s  
w i th  r e p o r t s  showing i n c r e a s e d  PGIg r e l e a s e  f rom r a t  
k id n e y  s l i c e s  ( S i l b e r b a u e r  & S i n z i n g e r ,  1978) o r  a f t e r  
i . v .  i n j e c t i o n  i n t o  c a t s  (G ry g le w sk i ,  K o rb u t  & S p l a w i n s k i ,  
1979; Sw ies ,  Radomski & G ry g le w sk i ,  1979)» T h is  a c t i o n  
would e x p l a i n  t h e  i n c r e a s e d  u t e r i n e  b l o o d  f l o w  s e e n  a f t e r  
i n f u s i o n  o f  a n g i o t e n s i n  I I  i n t o  p r e g n a n t  r a b b i t s ,  dogs  and 
monkeys ( F e r r i s ,  S t e i n  & Kauffman, 1972; T e r r a g n o ,  e t  a l . ,  
1974; S p e r o f f ,  Han ing ,  Ewaschuk, A l b e r i n o  & K i e l i s z e k ,  
1976)0  I n d e e d ,  t h e  i n c r e a s e d  u t e r i n e  b lo o d  f lo w  i n  dogs 
was a b o l i s h e d  by p r e a d m i n i s t r a t i o n  o f  i n d o m e t h a c in  
(T e r r a g n o ,  e t  a l . ,  1 974) .
As w i th  b r a d y k i n i n ,  a n g i o t e n s i n  I I  p r o d u c t i o n  
i n  t h e  u t e r u s  c o u ld  i n f l u e n c e  u t e r i n e  PGIg f o r m a t i o n  
(and h e n ce  s e n s i t i v i t y  o r  c o n t r a c t i l i t y )  a s  b o th  r e n i n  
and a n g i o t e n s i n  c o n v e r t i n g  enzyme a r e  p r e s e n t  i n  t h e  
u t e r u s  (G ro s s ,  S c h a e c h t e l i n ,  Z i g l e r  & B e r g e r ,  1 9 6 5 »
Lumbers,  1975; Moore, e t  a l . ,  19 76 ) .
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E r g o m e t r i n e  a l s o  in d u c e d  m y o m é t r i a l  PGIg 
r e l e a s e  and t h i s  may e x p l a i n  t h e  u t e r i n e  v a s o d i l a t i o n  
in d u c e d  by t h i s  d ru g  i n  p r e g n a n t  mice  ( N i s h ik a w a ,  19 5 8 ) .
Due t o  t h e  r e l a t i v e  c h e m ic a l  s i m p l i c i t y  o f  
t h e  e r g o m e t r i n e  m o le c u le  c h e m ic a l  m o d i f i c a t i o n  may 
p ro d u c e  a  d ru g  p o s s e s s i n g  an e x c l u s i v e  P G I ^ - r e l e a s i n g  
p r o p e r t y .  Such a  compound would be  u s e f u l  f o r  t r e a t m e n t  
o f  d i s e a s e s  a s s o c i a t e d  w i t h  i m p a i r e d  v a s c u l a r  PGIg 
s y n t h e s i s  such  a s  a t h e r o s c l e r o s i s  and  p r e - e c l a m p s i a  
( S i n z i n g e r ,  e t  a l . ,  1979; Remuzzi, e t  a l . ,  19 80 ) .
U t e r i n e  5“h y d r o x y t r y p t a m i n e  (5-HT) may a l s o  
p l a y  a r o l e  i n  r e g u l a t i n g  u t e r i n e  PGIg p r o d u c t i o n  a s  
t h e r e  a r e  p a r a l l e l  i n c r e a s e s  i n  p l a c e n t a l  ^-HT (Fahim,
1964) and m y o m é t r i a l  PGIg s y n t h e s i s  d u r i n g  p r e g n a n c y  i n  
r a t s .
I t  s h o u l d  be  n o t e d  t h a t  i n  a l l  t h e s e  s t u d i e s  
w i th  u t e r i n e  s t i m u l a n t s ,  r e l a t i v e l y  h ig h  d o s e s  were u s e d  
compared w i t h  t h o s e  n e e d e d  t o  evoke  u t e r i n e  c o n t r a c t i o n s  
i n  i s o l a t e d  i n t a c t  u t e r i .  The d i f f e r e n c e  may be  due t o  
d i f f e r e n c e s  i n  t h e  p h y s i o l o g i c a l  s t a t e s  o f  t h e  p r e p a r a t i o n s  
u s e d .  F u r t h e r m o r e ,  t h e  e l e v a t e d  PGIg p r o d u c t i o n  s e e n  i n  
p r e s e n c e  o f  t h e s e  d r u g s  c a n n o t  be  s e c o n d a r y  t o  m y o m é t r i a l  
c o n f o r m a t i o n  and h e n c e  membrane d i s t o r t i o n  / a  p r o c e s s  
which s t i m u l a t e s  PG p r o d u c t i o n  ( P o y s e r ,  H o r to n ,  Thompson 
& Los,  I 971J Z  b e c a u s e  PGF^^, a  p o t e n t  u t e r i n e  s t i m u l a n t ,  
d i d  n o t  i n c r e a s e  m y o m é t r i a l  PGIg o u t p u t .
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The p e p t i d e  r e l a x i n  which i s  a  u t e r i n e  r e l a x a n t
(Sawyer,  F r i e d e n  & M a r t in ,  1953» P o r t e r ,  Downing &
Bradshaw, 1979) i n h i b i t s  m y o m é t r i a l  PGI^ r e l e a s e .  T h is
i n h i b i t i o n  i s  e x e r t e d  th r o u g h  i n h i b i t i o n  o f  t h e  enzyme
p h o s p h o l i p a s e  . T h is  c o n c l u s i o n  i s  b a s e d  on two f i n d i n g s .
F i r s t l y ,  r e l a x i n  d i d  n o t  a f f e c t  t h e  m y o m é t r i a l  c o n v e r s i o n
o f  exogenous a r a c h i d o n i c  a c i d  i n t o  PGIg. S e c o n d ly ,  i t
s i g n i f i c a n t l y  a b o l i s h e d  t h e  o x y t o c i n - i n d u c e d  r e l e a s e  o f
PGI^ which depends  upon a c t i v a t i o n  o f  p h o s p h o l i p a s e  A^
( t h i s  s t u d y ) .
The e x a c t  m echan ism (s)  t h r o u g h  which  r e l a x i n
i n h i b i t s  m y o m é t r i a l  p h o s p h o l i p a s e  A^ i s  n o t  y e t  known b u t
may i n v o l v e  a  d e c r e a s e  i n  t h e  i n t r a c e l l u l a r  l e v e l s  o f  
2+
Ca i o n s  a s  p h o s p h o l i p a s e  A^ i s  a  c a l c i u m - d e p e n d e n t
enzyme (Rahman & W ie l ,  1970; Newkirk & W a i te ,  1973)* A
2+
d e c r e a s e  i n  t h e  I n t r a c e l l u l a r  l e v e l s  o f  Ca i o n s  can  be 
a c h i e v e d  th r o u g h  an  e l e v a t i o n  i n  t h e  i n t r a c e l l u l a r  l e v e l s  
o f  cAMP (K ro e g e r ,  e t  a l . ,  1977» N i s h i k o r i ,  Takenaka &
Maeno, 1977)» I n d e e d ,  r e l a x i n  e l e v a t e s  u t e r i n e  cAMP 
l e v e l s  i n  r a t s  ( J u d s o n ,  Pay & Bhoola ,  1 980) .
R e la x in  may a l s o  i n h i b i t  p h o s p h o l i p a s e  A^ by 
s y n t h e s i s  o f  an  endogenous  p e p t i d e  t h a t  i n h i b i t s  t h e  
enzyme. F lo w e r  and B l a c k w e l l ,  (1979) h a v e  r e p o r t e d  t h a t  
c o r t i c o s t e r o i d s  p r o d u c e  p h o s p h o l i p a s e  i n h i b i t i o n  by 
s y n t h e s i s  o f  such  a  p e p t i d e .  The s y n t h e s i s  o f  an  endogenous 
i n h i b i t o r  in d u c e d  by r e l a x i n  may be  v i a  s t i m u l a t i o n  o f  RNA
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and DNA s y n t h e s i s  (H a rn es s  & Anderson ,  1975 )• T h i s
s t i m u l a t i o n  c o u ld  b e p ro d u c e d  by i n c r e a s e d  s y n t h e s i s  o f  t h e  
enzyme o r n i t h i n e  d e c a r b o x y l a s e  which i s  i m p l i c a t e d  i n  t h e  
p r o c e s s  o f  DNA, RNA and p r o t e i n  s y n t h e s i s  (Mamont, B oh len ,  
McCann, Bey, S c h u b e r  & T a r d i f ,  1976; Manen & R u s s e l ,  1977)» 
O r n i t h i n e  d e c a r b o x y l a s e  i s  s t i m u l a t e d  by r e l a x i n  (Braddon,
1978) .
The h i g h  d ose  o f  r e l a x i n  u se d  may be  due t o  t h e  
f a c t  t h a t  t h e  p r e p a r a t i o n  was n o t  p u r e .  P r e l i m i n a r y  
s t u d i e s  w i t h  r e l a x i n  o f  h i g h e r  p u r i t y  showed t h a t  s m a l l e r  
d o s e s  can  be  u se d  f o r  an  e q u i v a l e n t  i n h i b i t i o n .  T h is  
i n d i c a t e s  i n h i b i t i o n  i s  by r e l a x i n  and n o t  a  c o n ta m i n a n t .
The r e s u l t s  s u g g e s t  t h a t  t h e  u t e r i n e  r e l a x a n t  
e f f e c t  o f  r e l a x i n  (Sawyer,  e t  a l . ,  1953» P o r t e r ,  e t  a l . ,
1979) may be r e l a t e d  t o  i n h i b i t i o n  o f  u t e r i n e  PG s y n t h e s i s  
which p l a y s  a r o l e  i n  m o d u l a t i n g  u t e r i n e  c o n t r a c t i l i t y  
(Vane & W i l l i a m s ,  1973)* L ik e w i s e ,  t h e  u t e r i n e  q u i e s c e n c e  
o b s e r v e d  by Fuchs (1978) i n  r a t s  2 -3  d a y s  b e f o r e  p a r t u r i t i o n  
i n  v iv o  may be due t o  t h e  h i g h  r e l a x i n  l e v e l s  s e e n  a t  t h i s  
t im e  (O 'B yrne  & S t e i n e t z ,  1976; Shrewood, e t  a l . ,  1980) (PG 
s y n t h e s i s  i s  low a t  t h i s  p e r i o d ) .  F u r t h e r m o r e ,  e n d o g en o u s ly  
r e l e a s e d  r e l a x i n  may r e g u l a t e  PGIg s y n t h e s i s  i n  t h e  p r e g n a n t  
r a t  u t e r u s ,  s i n c e  t h e  maximal PGI2 r e l e a s e  a t  t e rm  (day  22 
o f  p r e g n a n c y )  c o i n c i d e d  w i th  a  s h a r p  d ro p  i n  t h e  c i r c u l a t ­
i n g  l e v e l s  o f  r e l a x i n  ( 0 'B y rne  & S t e i n e t z ,  1976; Shrewood, 
C m e k o v i c ,  Gordon & R u t h e r f o r d ,  198O).
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S i n c e |P G l 2 i s  a s s o c i a t e d  w i th  s u c c e s s f u l  
i m p l a n t a t i o n  i n  r a t s ,  and u t e r i n e  PGIg i n c r e a s e s  u t e r i n e  
b lood  f low ,  i t  i s  p o s s i b l e  to  e x p l a i n  a t  l e a s t  i n  p a r t  
th e  r e s o r p t i o n  and d e a th  o f  f o e t u s e s ,  and t h e  d e c r e a s e  
i n  th e  number o f  i m p l a n t s  se en  a f t e r  a d m i n i s t r a t i o n  o f  
r e l a x i n  i n t o  p r e g n a n t  r a t s  d u r i n g  th e  p r e - i m p l a n t a t i o n  
p e r i o d  ( S t e i n e t z ,  B u t l e r ,  Sawyer & 0 ' Byrne,  1976) by th e  
i n h i b i t o r y  e f f e c t  o f  r e l a x i n  on u t e r i n e  PGI^ s y n t h e s i s .  
C on seq uen t ly ,  a d m i n i s t r a t i o n  o f  r e l a x i n  v a g i n a l  p e s s a r i e s  
d u r in g  th e  i m p l a n t a t i o n  p e r i o d  may p ro ve  to  be a u s e f u l  
means o f  p o s t - c o i t a l  c o n t r a c e p t i o n .
A n o th e r  s u b s ta n c e  which r e l a x e s  t h e  r a t  p r e g n a n t  
u t e r u s  i s  h i s t a m i n e  (Kameswaran, P e n n e f a t h e r  & West, 1962) .  
H is tam in e  l i k e  r e l a x i n  a l s o  i n h i b i t s  m y o m étr ia l  PGI^ 
s y n t h e s i s .  The mechanism o f  t h i s  i n h i b i t i o n  was n o t  
i n v e s t i g a t e d  b u t  may i n v o lv e  i n h i b i t i o n  o f  p h o s p h o l i p a s e  
Ag. I n h i b i t i o n  may r e s u l t  from a d e c r e a s e  i n  i n t r a c e l l u l a r  
ca lc ium  l e v e l s  v i a  e l e v a t e d  cAMP (K roeger ,  e t  a l . ,  1975; 
N i s h i k o r i ,  e t  a l . ,  1977) ,  an a c t i o n  h i s t a m i n e  e x e r t s  i n  
t h e  r a t  u t e r u s  (Mitznegg,  S c h u b e r t  & Fuchs ,  1975)*
S t u d i e s  on t h e  e f f e c t  o f  h i s t a m i n e  on PG 
s y n t h e s i s  and r e l e a s e  i n  o t h e r  o rg an s  showed t h a t  h i s t a m i n e  
i n c r e a s e s  PGI2 r e l e a s e  from human venous e n d o t h e l i a l  c e l l s  
(B a en z ig e r ,  Force  & B e c h e re r ,  1980) and r e l e a s e  o f  PGE^» 
PGFg^ a n d / o r  TXA  ̂ from g u i n e a - p i g  and human lu n g s  (Yen, 
Mathe & Dugan, 1976; B la c k w e l l ,  F lower ,  Nijkamp & Vane,
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1977; P l a t s h o n  & K a l i n e r ,  1 9 7 8 ) .  H ^ - r e c e p t o r s  a p p e a r  to  
be i n v o l v e d  i n  t h e  i n c r e a s e d  r e l e a s e  f rom t h e  l u n g  and 
e n d o t h e l i a l  c e l l s  ( P l a t s h o n  & K a l i n e r ,  1978; B a e n l i g e r ,  e t .  
a l . ,  1 9 8 0 ) .  However, a s  t h e  r a t  u t e r u s  i s  d e v o id  o f  H^- 
r e c e p t o r s  (N ish iyam a & Chuma, 1955; M cN e i l l  & Verma, 1975; 
M i tznegg ,  e t  a l . ,  1975) an  H ^ - r e c e p t o r  i s  p r o b a b l y  i n v o l v e d  
i n  t h e  d e c r e a s e d  PGIg r e l e a s e  from t h e  myometrium.
The dose  o f  h i s t a m i n e  u sed  t o  i n h i b i t  m y o m é t r i a l  
PG%2 s y n t h e s i s  i s  s i m i l a r  t o  t h a t  which i n h i b i t s  s p o n t a n e i t y  
i n  t h e  l a t e  p r e g n a n t  u t e r u s  (Kameswaran, e t  a l . ,  1 9 6 2 ) .
An i n h i b i t o r y  e f f e c t  o f  h i s t a m i n e  on PG%2 
s y n t h e s i s  i n  o t h e r  t i s s u e s  c o u ld  e x p l a i n ;  a )  t h e  d e c r e a s e  
i n  PGI2 s y n t h e s i s  by a t h e r o s c l e r o t i c  a o r t a e  i n  r a b b i t s  
(Dem binska-Kiec ,  Gryg lew ska ,  Zmuda & G ry g le w sk i ,  1977; 
G ry g lew sk i ,  e t  a l . ,  1978b)  b e c a u s e  such a o r t a e  p o s s e s s  a 
v e r y  h ig h  h i s t a m i n e  fo rm in g  c a p a c i t y  a s  compared w i t h  t h e  
c o n t r o l  ( H o l l i s  & S l o s s ,  1975) ;  b)  t h e  a n t a g o n i s t i c  e f f e c t  
o f  h i s t a m i n e  on 5-HT- and o x y t o c i n - i n d u c e d  u t e r i n e  con­
t r a c t i o n s  i n  r a t s  ( J e n s e n  & Sund,  i 9 6 0 ) ,  a s  t h e  o x y t o c i c  
e f f e c t  o f  b o th  t h e s e  s u b s t a n c e s  may i n v o l v e  a  PGI2 -  
m e d ia te d  s t e p .
I t  i s  i n t e r e s t i n g  t o  n o t e  t h a t  h i g h  l e v e l s  o f  
u t e r i n e  h i s t a m i n e  a r e  o b s e r v e d  d u r i n g  m id - p r e g n a n c y  and 
low l e v e l s  d u r i n g  l a t e - p r e g n a n c y  i n  t h e  r a t  (C o n no l ly ,  
Bitman,  C e c i l  & Wrenn, 1962; Kameswaran, e t  a l . ,  1 9 6 2 ) ,  
c o i n c i d i n g  w i th  low and  h i g h  l e v e l s  o f  m y o m é t r i a l  PGI2
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r e s p e c t i v e l y .  F u r th e r m o r e ,  t h e  h i g h  PGIg s y n t h e s i s  by t h e  
i m p l a n t a t i o n  s i t e s  on day 5 o f  p re g n a n c y  i n  r a t s  may be 
c a u s a l l y  l i n k e d  w i th  t h e  low l e v e l s  o f  u t e r i n e  h i s t a m i n e  
on t h i s  day ( K a p i l a ,  1 9 6 7 ) .
To sum m arise ,  t h e  e x p e r i m e n t s  p e r f o r m e d  i n  t h i s  
s tu d y  show t h a t  PGIg i s  t h e  main  c y c l o - o x y g e n a s e  p r o d u c t  
o f  t h e  r a t  p r e g n a n t  myometrium. The s y n t h e s i z i n g  c a p a c i t y  
o f  t h e  u t e r u s  p a r a l l e l s  t h e  chan g e s  i n  u t e r i n e  m o t i l i t y  
s e e n  d u r i n g  p r e g n a n c y  i n  v i t r o . A l th o u g h  PGIg i s  a w eaker  
o x y t o c i c  t h a n  PGE^ o r  PGF^g  ̂ b u t  i t  p o t e n t i a t e s  t h e  u t e r i n e  
s t i m u l a n t  a c t i o n  o f  o x y t o c i n .  Thus,  PGIg may p l a y  a  r o l e  
i n  r e g u l a t i n g  u t e r i n e  s e n s i t i v i t y  and c o n t r a c t i l i t y  to w a rd s  
t h e  end o f  g e s t a t i o n .
S t u d i e s  w i t h  a  v a r i e t y  o f  u t e r i n e  s t i m u l a n t  d ru g s  
r e v e a l e d  t h e y  were c a p a b l e  o f  i n c r e a s i n g  m y o m é t r i a l  PGIg 
o u t p u t  v i a  s t i m u l a t i o n  o f  p h o s p h o l i p a s e  A^» PGFg* was t h e  
n o t a b l e  e x c e p t i o n .
U t e r i n e  r e l a x a n t  d r u g s  i n h i b i t e d  m y o m é t r i a l  
PGIg r e l e a s e .  The e f f e c t  o f  b o t h  s t i m u l a n t s  and r e l a x a n t s  
may be r e l a t e d  t o  t h e i r  i n f l u e n c e  on cAMP w i t h i n  t h e  
m y o m é t r i a l  c e l l s .
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Mr. K. El-Tahir,
Dear Mr. El-Tahir, WHITTET Postgraduate Prize 1 9 7 9 /8 0
I am pleased to let you know that you have been awarded the Whittet 
Award for your work over the session 1 9 7 9 /8 0 .
This Prize is given to a postgraduate student,who, in the opinion of 
the Head of School and on the advice of the supervisor, has made an 
outstanding effort in research work during the year.
I offer you my congratulations.
Yours sincerely,
D.A. Norton
Head of the School of Pharmacy and Pharmacology
